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CHAPTER 3.0
ALTERNATIVES FOR THE CONTINUED OPERATION OF 

THE LOS ALAMOS NATIONAL LABORATORY  

DOE is considering four alternatives for the
continued operation of LANL to support its
existing and potential future program
assignments (described in SWEIS chapter 1,
section 1.1).  These alternatives are: 

• No Action Alternative (section 3.1)
• Expanded Operations Alternative and 

Preferred Alternative (section 3.2)
• Reduced Operations Alternative 

(section 3.3)
• Greener Alternative (section 3.4)

The first three alternatives present differing
operational levels of the same types of activities,
with the No Action Alternative representing the
currently planned levels of operation.  The
fourth (the Greener Alternative) emphasizes use
of LANL capabilities in nonweapons missions,
such as nonproliferation and nonweapons
research.  Some activities in the Greener
Alternative are the same as in the No Action or
Reduced Operations Alternatives.  In other
facilities, operations under the Greener
Alternative are the same as those under the
Expanded Operations Alternative, but they are
conducted for nonproliferation, waste
management, or other nonweapons purposes.  

In the draft SWEIS, the DOE’s Preferred
Alternative was the Expanded Operations
Alternative.  In this final SWEIS, the Expanded
Operations Alternative remains the Preferred

This chapter describes the four alternatives DOE has analyzed in detail regarding the continue
operation of LANL.  Specifically, it describes the activities at LANL’s key facilities that vary among th
alternatives and the activities that are common to all alternatives.  In addition, the chapter identifies th
alternatives DOE considered, but has not analyzed in detail because they were not reasonable.  T
chapter concludes with a comparison of the environmental consequences of the four alternatives.

Alternatives Analyzed

No Action—LANL operations would continue
at their currently planned level.

Expanded Operations—implements all
current DOE mission element assignments to
LANL, including full implementation of those
made in recent programmatic EIS (PEIS)
Records of Decision, at the highest
foreseeable levels of activity.

Reduced Operations—conducts the minimal
levels of activities necessary to maintain the
capabilities necessary to support DOE
missions.

Greener—uses LANL capabilities to maximize
support to DOE nonproliferation, basic
science, and materials recovery/stabilization
mission elements, and minimizes support to
DOE defense and nuclear weapons mission
elements.

Preferred Alternative—DOE has identified
the Preferred Alternative as the Expanded
Operations Alternative, with the exception
that pit manufacturing would not be
implemented at a 50 pits per year level, single
shifts, but only at a level of 20 pits per year, in
the near term.
3–1



LANL SWEIS

ity

to
A
hip
nd

ls.
n
rts
Alternative with one modification, as noted
below.  The modification to the Preferred
Alternative involves the level at which pit
manufacturing will be implemented at LANL.
Under the Expanded Operations Alternative,
DOE would expand operations at LANL, as the
need arises, to increase the level of existing
operations to the highest reasonably foreseeable
levels, including the full implementation of pit
manufacturing up to the capacity of 50 pits per
year under single-shift operations (80 pits per
year using multiple shifts).  However, as a result
of delays in the implementation of the
Capability Maintenance and Improvement
Project (CMIP) and recent additional controls
and operational constraints in the Chemistry and
Metallurgy (CMR) Building (instituted to
ensure that the risks associated with the CMR
Building operations are maintained at an
acceptable level), DOE has determined that
additional study of methods for implementing
the 50 pits per year production capacity is
warranted. In effect, because DOE has
postponed any decision to expand pit
manufacturing beyond a level of 20 pits per year
in the near future, the revised Preferred
Alternative would only implement pit
manufacturing at this level.  This postponement
does not modify the long-term goal announced
in the Record of Decision (ROD) for the
Stockpile Stewardship and Management
Programmatic EIS (SSM PEIS) (up to 80 pits
per year using multiple shifts). 

LANL’s direct-funded and support activities are
described in general terms in SWEIS chapter 2,
sections 2.1.1 and 2.1.2, respectively.  In
addition, the operations of 15 key facilities are
described in section 2.2.2.  Those direct-funded
and support activities that occur outside of the
key facilities will not change among the
alternatives (outside the expected variability
due to the dynamic nature of research and
development, as discussed in section 2.1).
Thus, the alternatives for continued operations
of LANL focus on four differing levels of
operation at the key facilities. 

Many of these key facilities are primarily
engaged in supporting the national secur
mission.  Additionally, the key facilities include
those that may be upgraded and modified 
implement the ROD of the programmatic NEP
documents addressing stockpile stewards
and management, waste management, a
disposition of weapons-usable fissile materia
Other key facilities are engaged in neutro
science and research and development effo

Some Terminology Notes

Activities—The specific research and
development, experimentation, and studies
conducted at LANL under assignment from
DOE or through DOE by assignment from
other government entities, industries, or
organizations.  This definition includes facility
or technical area operations, as well as
studies, monitoring, and other actions DOE
may cause to be undertaken to manage and
maintain LANL.

Operations—This term is used in two senses
in this document.  The first is the overall
continuing use of the capabilities of LANL.
The second sense is specific to facilities and
technical areas (TAs), the subset of activities
undertaken.  Examples are accelerator
operations or activities that are procedure-
controlled such as movement of appreciable
quantities of special materials, including
special nuclear materials, through process
lines such as gloveboxes resulting in one or
more products and waste.

Facility—One or more buildings in a
technical area of LANL that house specific
activities.

Capability—The combination of equipment,
facilities, infrastructure, and expertise
required to undertake types or groups of
activities and to implement assignments.
Using a capability results in facility or
technical area operations (see the second use
of operations above).
3–2
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such as materials research, radiochemistry, and
health research.  By using this approach, DOE
has examined in the greatest detail the LANL
facilities and activities that are critical to
meeting mission element assignments at LANL,
could result in the most significant health and/or
environmental impacts, are of most interest or
concern to the public, and are the most subject
to change across the alternatives due to recent
programmatic decisions.  

For clarity and brevity, the descriptions of the
alternatives in the text (sections 3.1, 3.2, 3.3,
and 3.4) and in the tables (section 3.6) in this
chapter focus on significant “markers” to
characterize the variation of activities across
alternatives.  More complete descriptions of the
activities at LANL are provided by facility in
chapter 2 (section 2.2), and all of these activities

were projected and used in evaluating t
impacts of each alternative.

Where consolidation of operations i
appropriate in a specific alternative, the clean
of the excess facilities or space is reflected in t
description of that alternative.  At a minimum
estimates were made of consequences 
activities undertaken to place such facilities in
“secure safe shutdown” condition.  Thes
facilities retain negligible inventories o
radioactive or hazardous materials and aw
decontamination or renovation for other use 
the space.  A few of these are already schedu
for decommissioning as part of the LANL
Environmental Restoration (ER) Projec
described in chapter 2, section 2.1.2.5.

All of the alternatives include the activities o
projects for which NEPA analysis an
documentation already exist and on which DO
has already made a decision.  DOE is n
revisiting any programmatic decisions mad
through its NEPA process, such as tho
addressing weapons complex consolidation a
reconfiguration, materials disposition, or was
management.  

Although DOE is not addressing changes 
LANL’s mission element assignments, it doe
analyze the site-specific implementation 
assignments that were analyzed in oth
programmatic NEPA documents.  Specificall
the SWEIS evaluates the impacts of continui
and planned activities, representing a range
operational levels that could be reasonab
implemented in the 10-year time frame of th
SWEIS analysis.  Inclusion of these activities 
the SWEIS is intended to provide DOE, and t
public, with a better understanding of the tot
consequences of the alternatives for continu
operations of LANL.  

For a variety of reasons (including th
variability inherent in research and developme
activities), no one condition and time wa
simultaneously typical of all LANL activities.
Therefore, an index was established f

Key Facilities in the SWEIS

While the SWEIS analyzes the ongoing and
future (reasonably foreseeable within the next
10 years) activities throughout LANL, DOE
has identified 15 key facilities that account for
a large majority of the issues and impacts
addressed in the SWEIS.  Alternatives
analyzed for continued operations at LANL
focus on differing levels of activities
conducted in the key facilities.  Alternative
operating levels of key facilities are analyzed
in detail because such operations are critical
to meeting assignments at LANL, and:  they
could result in the most significant health or
environmental impacts; or they are of most
interest or concern to the public; or they are
the most subject to change due to recent
programmatic decisions.  Descriptions of key
facilities and their operations are presented in
section 2.2.2.  However, a large amount of the
research and development and experimental
work conducted at LANL does not occur in the
key facilities and, for the purposes of this
analysis, is not expected to change outside of
the variation that is typical of research and
development activities.
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operations in each key facility and for each
parameter used to evaluate impacts.  The index
contains the best data set from historical records
that could be used to describe conditions
associated with activities expected in the future.
This index was used as a base to project levels
of activity with associated impact parameters
for the various alternatives.

As noted above, sections 3.1, 3.2, 3.3, and 3.4
present the four SWEIS alternatives.
Section 3.5 describes other alternatives that
DOE considered, but did not analyze in detail in
the SWEIS.  Section 3.6 provides a comparison
of the changes across the alternatives and of the
environmental impacts associated with each of
the alternatives.  

3.1 NO ACTION  ALTERNATIVE

The Council on Environmental Quality (CEQ)
NEPA implementing regulations (40 CFR 1500
through 1508) require analysis of the No Action
Alternative to provide a benchmark against
which the impacts of the other alternatives can
be compared.  In the SWEIS, the No Action
Alternative is a projection over the next
10 years, from the index established for past
operations, of a level of activity for facility
operations that would implement current
management plans for assigned programs.  

These planned actions include:  continued
support of major DOE programs including

defense programs, nuclear energy, fiss
material disposition, environmenta
management, and energy research; projects
maintain existing facilities and capabilities; an
projects previously receiving NEPA review
resulting in decisions (e.g., the CMR Buildin
Phase I and Phase II Upgrades).  The pla
utilized in preparing the description of the N
Action Alternative include the Capital Asset
Management Process, DOE Program Plans, S
Development Plans for LANL, interagenc
agreements between DOE and the U
Department of Defense (DoD), PEISs
Presidential Directives, and the DOE Work fo
Others proposals and guidance.  The plann
activities reflected in this alternative include a
increase in some LANL operations an
activities over the actions in previous yea
(e.g., the suspension of underground nucle
testing results in increased stockpi
stewardship activities at LANL).  

The No Action Alternative also includes
continued scientific, engineering, technolog
research and development, and supp
activities throughout LANL, including those a
the SWEIS key facilities.  By the very nature o
research and development, specific activiti
are expected to vary and evolve through tim
However, they can be sufficiently characterize
to assure the analysis of their consequences
the SWEIS.  (For the non-key facilities
chapter 2, section 2.1 provides this descriptio
This alternative includes foreseeab
construction projects that are required 
maintain facilities necessary for currentl
authorized activities, and this SWEIS is th
entire NEPA review for these activities.  

3.1.1 Plutonium Facility Complex

The Plutonium Facility (PF) Complex (TA–55
is described in chapter 2, section 2.2.2.1.  Und
the No Action Alternative, the following
activities would occur at this complex.

Organization of SWEIS Chapter 3

Sections 3.1 through 3.4 describe the
activities that would occur at each of the key
facilities under each of the four alternatives.

Section 3.5 describes alternatives that DOE
considered, but did not analyze in detail
because they are unreasonable.

Section 3.6 compares the environmental
consequences of the alternatives.
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Plutonium Stabilization.  LANL would
recover, process, and store its existing
plutonium residue inventory  in 8 years.  

Manufacturing Plutonium Components.
LANL would produce up to 14 plutonium pits
per year (its existing capacity), as well as
fabricate parts and samples for research and
development activities (including parts for
subcritical experiments).  

Surveillance and Disassembly of Weapons
Components.  LANL would disassemble up to
40 plutonium pits per year (including up to
20 pits that would be destructively examined).
In addition, up to 20 pits per year would be
nondestructively examined.

Actinide Materials Science and Processing
Research and Development.  Research, as
described in chapter 2 (section 2.2.2.1), would
continue to be conducted on plutonium (and
other actinide) materials, including
metallurgical and other characterization of
samples and measurements of mechanical and
physical properties.  This would include
continued operation of the 40-millimeter Impact
Test Facility and other apparatus.  Research also
would be conducted to develop new techniques
useful for such research or for enhanced
surveillance.  In addition, LANL would perform
research supporting development and
assessment of technology for manufacturing
and fabrication of components, including
activities in areas such as welding bonding, fire
resistance, and casting, machining, and other
forming technologies.

LANL would demonstrate the disassembly/
conversion of 1 to 2 pits per day (up to 40 pits
total) using hydride-dehydride processes.  Up to
1,000 curies of neutron sources (plutonium-239/
beryllium and americium-241/beryllium)  and
up to 220 pounds (100 kilograms) of actinides
would be processed each year.  LANL would
process up to 12 items per year (1 to 2 items per
month) through tritium separation and would
perform decontamination (to remove

plutonium) of 15 to 20 uranium components p
month.

Research on the physical and chemic
characteristics of actinides and in support 
DOE’s actinide cleanup activities and o
actinide processing and waste activities at DO
sites would be conducted.  In addition, LAN
would stabilize minor quantities of specialt
items and residues from other DOE site
fabricate and study small amounts of nucle
fuels used in terrestrial and space reacto
fabricate and study prototype fuel for lead te
assemblies, develop safeguards instrumentat
for plutonium assay, and analyze samples.

Fabrication of Ceramic-Based Reactor Fuels.
LANL would make prototype mixed oxide
(MOX) fuel and continue research an
development on other fuels.

Plutonium-238 Research, Development, and
Applications Processing.  LANL would
process, evaluate, and test up to 55 poun
(25 kilograms) of plutonium-238 per year i
production of materials and parts to suppo
space and terrestrial uses.  In addition, up
22 pounds (10 kilograms) of plutonium-238 pe
year would be processed to recover mater
from heat sources and milliwatt generator
research and development, and safety testing

Storage, Shipping, and Receiving.  As under
all alternatives, the Nuclear Material Storag
Facility (NMSF) is to be renovated to perform
as originally intended:  to serve as a centraliz
receiving area and vault for the interim stora
of up to 7.3 tons (6.6 metric tons) of the LAN
special nuclear material (SNM) inventory
mainly plutonium.  This is expected to be a
adequate capacity to allow the PF-4 vault 
return to its intended use as a working vault a
to accommodate the projected inventory grow
at LANL (approximately 287 pounds
[130 kilograms] per year under al
alternatives—refer to volume III, appendix F
section F.5.3).  The NMSF renovation 
included in all alternatives.  Once renovation 
3–5
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complete, nuclear materials will be moved to the
NMSF from other LANL vaults and from other
DOE facilities as necessary to support tasks
assigned to LANL.  Nondestructive assays
would be conducted on SNM at the NMSF to
verify and identify the content of stored
containers.  Material stored would be limited to
nuclear material in metal or oxide forms.
Nuclear material solutions and tritium would
not be stored in NMSF, although some may be
accepted at the receiving area and redirected to
other facilities within the same day.

Under all alternatives, the Plutonium Facility
would be renovated to ensure the continued
availability of existing capabilities under all
alternatives.  Activities to be included in all
alternatives as renovation that will ensure
continued availability of the Plutonium
Facility’s existing capabilities are:

• Improvements to utilities that increase 
reliability

• Emergency lighting and interior 
improvements to meet fire and life safety 
code requirements

• Replacement of components in the process 
waste treatment systems

• Replacement of outdated laboratory 
equipment

• Improvements to communication and fire 
alarm systems 

• Electrical system improvements

It is recognized that project plans can change
over time.  If this alternative is selected, the
construction projects proposed under this
alternative, as described above, would be
reviewed prior to construction to determine
whether additional NEPA analysis is required.

3.1.2 Tritium Facilities

The Tritium Facilities are described in chapter 2
(section 2.2.2.2).  Under the No Action
Alternative, the following activities would
occur at these facilities.

High Pressure Gas Fills and Processing.
LANL would handle and process tritium gas i
quantities of up to 3.53 ounces (100 grams)
the Weapons Engineering Tritium Facilit
(WETF) approximately 25 times per year.  

Gas Boost System Testing and Development
Approximately 20 times per year, LANL would
conduct gas boost system researc
development, and testing and gas process
operations at WETF involving quantities of u
to 3.53 ounces (100 grams) of tritium.  

Cryogenic Separation.  At the Tritium Systems
Test Assembly (TSTA), LANL would purify
and process tritium gas in quantities of up 
7.06 ounces (200 grams) approximately 3 tim
per year using cryogenic separation.

Diffusion and Membrane Purification.
LANL would conduct research on tritium
movement and penetration through materia
including major experimental efforts
approximately 2 to 3 times per month.

Metallurgical and Material Research.  LANL
would also conduct metallurgical and materia
research involving tritium, including researc
and application studies regarding tritium
storage.  

Thin Film Loading.   LANL would use its thin
film loading capability (involving chemically
bonding tritium to a metallic surface) for tritium
loading of neutron tube targets, processi
approximately 800 units per year.

Gas Analysis.  LANL’s activities to measure
the composition and quantities of gases us
would continue in support of tritium operation
under this alternative.

Calorimetry.   LANL would also continue its
calorimetry measurements (a nondestructi
method of measuring the amount of tritium in
container) in support of tritium operations und
this alternative. 
3–6
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Solid Material and Container Storage.
Tritium would continue to be stored on site in
WETF, TSTA, and the Tritium Science and
Fabrication Facility (TSFF).  Storage of tritium
occurs in process systems, process samples,
inventory for use, and waste.  

Under all alternatives, LANL would remodel
Building 16-450 and connect it to WETF in
support of neutron tube target loading, as
discussed in chapter 2 (section 2.2.2.2).

3.1.3 Chemistry and Metallurgy 
Research Building

The CMR Building is described in
section 2.2.2.3.  Under the No Action
Alternative, the following activities would
occur at this facility.

Analytical Chemistry.  LANL would provide
sample analysis in support of actinide research
and processing activities, processing
approximately 5,200 samples per year.  

Uranium Processing.  LANL would conduct
activities to recover, process, and store LANL’s
highly enriched uranium inventory over the next
8 years.  

Destructive and Nondestructive Analysis.  Up
to a total of 10 secondary assemblies over the
next 10 years (an average of 1 each year) would
be evaluated through destructive and
nondestructive analysis and disassembly.  

Nonproliferation Training.   LANL would
conduct nonproliferation training using SNM. 

Actinide Research and Processing.  LANL
would process up to 3,600 curies of
plutonium-238/beryllium neutron sources and
up to 500 curies of americium-241/beryllium
neutron sources per year.  In addition, up to
1,000 plutonium-238/beryllium and
americium-241/beryllium neutron sources
would be staged in CMR Building Wing 9 floor

holes.  LANL would retain its capability for
research and development activities on sp
nuclear fuels.  Further, LANL would
characterize approximately 50 samples per y
using metallurgical microstructural/chemica
analysis and would conduct compatibilit
testing of actinides and other metals in order
study long-term aging and other materi
effects.  LANL would also conduct analysis o
transuranic (TRU) waste disposal related to t
validation of Waste Isolation Pilot Plant (WIPP
performance assessment models, characte
TRU waste, and analyze gas generation such
that which could occur during transportation 
WIPP.  LANL would continue to develop
demonstrate, and test nondestructive assay 
evaluation equipment.

Fabrication and Metallography.  LANL
would produce 1,080 targets per year f
production of molybdenum-99, with each targ
containing approximately 0.71 ounce
(20 grams) of uranium-235.  In addition, LANL
would support highly enriched uranium
processing, research and development, p
operations, and casting and fabrication of me
shapes using from 2.2 to 22 pounds (1 
10 kilograms) of highly enriched uranium in
each operation, with an annual throughput 
approximately 2,200 pounds (1,000 kilogram
(which would remain in the LANL material
inventory).  

Four construction or facility modification
projects are currently in development o
implementation at the CMR Building and ar
included in all alternatives (all have previous
been reviewed under NEPA), as discussed
section 2.2.2.3: 

• CMR Building Phase I Upgrades (ongoing
• CMR Building Phase II Upgrades 

(DOE 1997)
• Medical Radioisotope Target Fabrication 

(DOE 1996c)
• Radioactive Source Recovery Program 

(DOE 1995d)
3–7
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3.1.4 Pajarito Site (Los Alamos 
Critical Experiments Facility)

The Pajarito Site is described in detail in
section 2.2.2.4.  Under the No Action
Alternative, the following activities would
occur at this facility.

LANL would continue to conduct experiments
and tests in all areas described in chapter 2,
section 2.2.2.4.  In 1997, up to 570 experimental
operations would be expected; annual growth of
about 5 percent is anticipated over the next
10 years to meet the planned research and
development needs of DOE and other sponsors.  

In addition, LANL would  develop safeguards
instrumentation and research and development
activities for SNM, light detection and ranging
experiments, materials processing, interrogation
techniques, and field systems.

3.1.5 Sigma Complex

The Sigma Complex is described in
section 2.2.2.5.  Under the No Action
Alternative, the following activities would
occur at this complex.

Research and Development on Materials
Fabrication, Coating, Joining, and
Processing.  LANL would continue to fabricate
items from metals, ceramics, salts, beryllium,
enriched uranium, depleted uranium, and other
uranium isotope mixtures.  Activities include
casting, forming, machining, polishing, coating,
and joining.  

Characterization of Materials.  LANL would
continue research and development activities on
properties of ceramics, oxides, silicides,
composites, and high-temperature materials;
analyze up to 24 tritium reservoirs per year; and
develop a library of aged non-SNM materials
from stockpiled weapons and develop
techniques to test and predict changes.  Up to

250 non-SNM samples, including uranium
would be stored and characterized.

Fabrication of Metallic and Ceramic Items.
LANL would, on an annual basis, fabricat
stainless steel and beryllium components f
approximately 50 plutonium pits, 50 to 10
reservoirs for tritium, components for up to 5
secondary assemblies (of depleted uraniu
depleted uranium alloy, enriched uranium
deuterium, and lithium), nonnuclea
components for research and development 
major hydrotests and 20 to 40 joint te
assemblies, beryllium targets, targets and ot
components for accelerator production 
tritium research, test storage containers f
nuclear materials stabilization, and nonnucle
(stainless steel and beryllium) components f
up to 20 plutonium pit rebuilds.

In addition, all of the alternatives includ
construction, renovation, and modificatio
projects that are underway and planned in t
near term for the purpose of maintaining th
availability and viability of the Sigma Complex

• Sigma Building Renovation.  These 
renovations, described further below, are 
required to keep the building in good 
operating condition for current missions.  

• Nonnuclear Consolidation/Pit Support and
Beryllium Technology Support.  This was 
previously reviewed under NEPA 
(DOE 1993), as discussed in 
section 2.2.2.5. 

Typical activities to be included for the Sigm
Building (SM–66) in all alternatives to ensur
continued availability of the existing
capabilities are:

• Perform seismic upgrades including addin
shear walls and reinforcements.

• Replace the roof.
• Replace and upgrade the graphite collectio

systems.
• Replace the cooling water pump and pipin
3–8
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• Modify the industrial drain system.
• Replace and upgrade electrical components.
• Perform site work such as relocating a fire 

hydrant, repairing the dock area, and 
removing unneeded exterior equipment.

In addition, at one of the shops (SM–106), the
baghouse on the ventilation system will be
replaced with new ductwork and a
high-efficiency particulate air (HEPA) filter
system.

It is recognized that project plans can change
over time.  If this alternative is selected, the
construction projects proposed under this
alternative, as described above, would be
reviewed prior to construction to determine
whether additional NEPA analysis is required.

3.1.6 Materials Science Laboratory

The Materials Science Laboratory (MSL) is
described in chapter 2 (section 2.2.2.6).  Under
the No Action Alternative, the following
activities would occur at this facility.

Materials Processing.  LANL would continue
research at the MSL at current levels of
operation, including synthesis and processing
techniques, wet chemistry, thermomechanical
processing, microwave processing, heavy
equipment materials, single crystal growth,
amorphous alloys, and powder processing.

Mechanical Behavior in Extreme
Environments.  LANL would continue
mechanical testing, dynamic testing, and
fabrication and assembly research at current
levels of operation.  

Advanced Materials Development.  LANL
would continue research in materials, synthesis
and characterization, ceramics, and
superconductors at current levels of operation.

Materials Characterization.  LANL would
also continue activities in these six areas at

current levels of operation:  surface scien
chemistry, corrosion characterization, electro
microscopy, x-ray, optical metallography, an
spectroscopy.

3.1.7 Target Fabrication Facility

The TFF described in section 2.2.2.7.  Und
the No Action Alternative, TFF materials
research, development, effects studies, a
characterization work would continue at curre
levels, along with the following activities.

Precision Machining and Target Fabrication.
LANL would provide targets and specialize
components for approximately 1,200 laser a
physics tests per year, including a 10 perce
annual growth in operations for the nex
10 years.  

Polymer Synthesis.  LANL would produce
polymers for targets and specialize
components for approximately 1,200 laser a
physics tests per year, including a 10 perce
annual growth in operations for the nex
10 years. 

Chemical and Physical Vapor Deposition.
LANL would coat targets and specialize
components for approximately 1,200 laser a
physics tests per year, including a 10 perce
annual growth in operations for the nex
10 years.  This would also support  plutoniu
pit manufacturing operations (as discussed 
section 3.1.1). 

3.1.8 Machine Shops

The Machine Shops are described in chapte
(section 2.2.2.8).  Under the No Actio
Alternative, the following activities would
occur at these facilities.

The Machine Shops would provide fabricatio
support for the dynamic experiments progra
and explosive research studies, support up to
hydrodynamic tests annually, manufacture 20
3–9
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40 joint test assembly sets annually, and provide
general laboratory fabrication support as
requested.  LANL would also continue its
fabrication activities using unique and unusual
materials and provide appropriate dimensional
inspection of these activities.

3.1.9 High Explosives Processing 
Facilities

The High Explosives Processing Facilities are
described in chapter 2 (section 2.2.2.9).  The
operations listed below are expected to require a
total of 46,750 pounds (21,200 kilograms) of
explosives annually and 1,590 pounds
(720 kilograms) of mock explosives.  (This is
considered an appropriate indicator of overall
activity levels for this key facility.)  Under the
No Action Alternative, the following activities
would occur at these facilities.

High Explosives Synthesis and Production.
LANL would continue its current level of high
explosives synthesis and production research
and development, produce new materials and
formulate plastic-bonded explosives as needed.
Process development would increase over
current levels and materials would be produced
for research and stockpile applications. 

High Explosives and Plastics Development
and Characterization.  LANL would evaluate
stockpile returns and increase efforts in
development and characterization of new
plastics and high explosives for stockpile
improvement.  LANL would also improve its
predictive capabilities and conduct research into
high explosives waste treatment methods.

High Explosives and Plastics Fabrication.
LANL would continue its traditional stockpile
surveillance and process development and
would supply parts to Pantex for surveillance,
war reserve (WR) rebuilds, and joint test
assemblies.  Fabrication for hydrodynamic and
environmental testing would be increased over
current levels.

Test Device Assembly.  Operations would be
increased over current levels to suppo
stockpile related hydrodynamic tests, joint te
assemblies, environmental and safety tests, 
research and development activitie
Approximately 30 major hydrodynamic tes
devices would be assembled annually.

Safety and Mechanical Testing. Safety and
environmental testing related to stockpi
assurance would be increased over curr
levels and predictive models would b
improved.  Approximately 12 safety an
mechanical tests would be conducted annual

Research, Development, and Fabrication of
High-Power Detonators.  LANL would
increase efforts to support SSM activitie
manufacture up to 20 major product lines p
year, and support DOE-wide packaging an
transportation of electro-explosive devices.

3.1.10 High Explosives Testing

High explosives testing is described i
section 2.2.2.10.  The No Action Alternativ
includes approximately 600 experiments p
year of varying degrees and types at the hi
explosives testing firing sites.  Up to 30 of the
would be characterized as major hydrodynam
tests.  Firing site activities would includ
expenditures of materials, which are consider
to be useful indicators of overall test activity
Under this alternative, about 2,900 pound
(1,320 kilograms) of depleted uranium would b
expended annually.  This is considered to be 
minimum level required for the maintenance 
capabilities, including staff expertise an
equipment, and the recertification of the safe
and reliability of the nuclear weapons stockpil
The operation of the Dual Axis Radiograph
Hydrodynamic Test (DARHT) facility is
included in all alternatives, using phase
containment as described in the Final DARH
EIS (DOE 1995c).
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Under the No Action Alternative, the following
activities would occur.

Hydrodynamic Tests.  LANL would conduct
hydrodynamic tests, develop containment
technology, and conduct tests of weapons
configurations.  Up to 30 of these per year
would be characterized as major hydrodynamic
tests. 

Dynamic Experiments.  LANL would conduct
dynamic experiments to study properties and
enhance understanding of the basic physics and
equation of state and motion for materials used
in nuclear weapons, including some
experiments with SNMs.  

Explosives Research and Testing.  High
explosives tests would be conducted to
characterize explosive materials.  

Munitions Experiments.  LANL would
continue to support the DoD with research and
development on conventional munitions,
conducting experiments with projectiles, and
studying other effects of munitions. 

High Explosives Pulsed-Power Experiments.
LANL would conduct high explosives pulsed-
power experiments and development tests.

Calibration, Development, and Maintenance
Testing.  LANL would conduct tests to provide
calibration data, instrumentation development,
and maintenance of image processing
capability.

Other Explosives Testing.  LANL would also
conduct advanced high explosives or weapons
evaluation studies. 

3.1.11 Los Alamos Neutron Science 
Center

The Los Alamos Neutron Science Center
(LANSCE) is described in chapter 2
(section 2.2.2.11).  Under the No Action
Alternative, the following activities would
occur at this facility.

Accelerator Beam Delivery, Maintenance,
and Development.  LANSCE would deliver a
linear accelerator beam to Areas A, B, and 
the Weapons Neutron Research (WNR
buildings; Manuel Lujan Center; radiograph
firing sites; and a new Isotope Productio
Facility (IPF) for 8 months each yea
(5,100 hours).  The H+ beam current would be
1,000 microamps, and the H- beam current
would be 200 microamps.  The beam delive
and support equipment would be reconfigur
to support new facilities, upgrades, an
experiments.  

A 40-million electron volt low-energy
demonstration accelerator (LEDA) would b
built and operated in an existing facility
(TA–53–365) for 6 years, operating up t
approximately 6,600 hours per year.  LED
would be used to demonstrate the practicality
using continuous-wave accelerator bea
technology to produce tritium, as an alternati
to the historical use of nuclear reactors.  Th
facility would be located in existing
Building 53–365, as described in
section 2.2.2.11.  

The LEDA building consists of two major parts
an underground, shielded beam tunn
(16,200 square feet [1,500 square meters]) an
four-story, steel-frame building (53,800 squa
feet [5,000 square meters]).  The heatin
ventilation, and air conditioning system woul
allow short-lived radioisotopes to decay in th
beam tunnel prior to release via the 82-foot-hi
(25-meter-high) exhaust stack.

The construction and operation of LEDA wa
analyzed under NEPA in an environment
assessment that supported a finding of 
significant impact (DOE 1996b). 

Experimental Area Support.  Support
activities would continue to ensure availabilit
of the beam lines, beam line componen
handling and transportation systems, a
shielding, as well as radiofrequency pow
sources (including technology development a
application).  Remote handling and packagi
3–11
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of radioactive materials and wastes at LANSCE
would be maintained at fiscal year 1994 levels.

Neutron Research and Technology.  LANL
would conduct 500 to 1,000 different
experiments annually, using neutrons from the
Manuel Lujan Center and the WNR Facility.
LANL would also conduct an accelerator
production of tritium target neutronics
experiment for 6 months.  In addition, LANL
would continue to  support contained weapons-
related experiments using small to moderate
quantities of high explosives.  These
experiments would include: 

• Experiments with nonhazardous materials 
and small quantities of high explosives (up 
to approximately 100 per year)

• Experiments with up to 10 pounds 
(4.54 kilograms) of high explosives and/or 
depleted uranium (up to approximately 30 
per year)

• Experiments with small quantities of 
actinides, high explosives, and sources (up 
to approximately 40 per year)

• Shockwave experiments involving small 
amounts, up to nominally 0.18 ounces 
(5 grams), of plutonium

In addition, LANL would provide support for
static stockpile surveillance technology
research and development.

Accelerator-Driven Transmutation
Technology.  LANL would conduct lead target
tests for 2 years at the Area A beam stop,
establish a 1-megawatt target/blanket
experimental area at one existing target area in
Area A, and conduct low-power (less than
1 megawatt) experiments during the 8 months
of accelerator operations per year for 4 years.

Subatomic Physics Research.  LANL would
conduct five to ten physics experiments
annually at the Manuel Lujan Center and WNR
and conduct proton radiography experiments.
Proton radiography experiments would include
contained experiments using small to moderate

quantities of high explosives, similar to thos
discussed above under Neutron Research 
Technology.

Medical Isotope Production.  Up to
approximately 40 targets per year would b
irradiated for medical isotope production.

High-Power Microwaves and Advanced
Accelerators.  Research and developmen
would be conducted for advanced accelera
concepts, high-power microwaves, room
temperature and superconducting line
accelerator structures, and in support of t
Spallation Neutron Source Program.  Resea
and development also would be conducted
microwave chemistry for industrial and
environmental applications.

Under all alternatives, the following facilities
would be constructed and operated based 
previous NEPA reviews, as discussed 
chapter 2 (section 2.2.2.11):

• The LEDA would be constructed.
• Proton radiography and neutron 

spectroscopy facilities (for neutron researc
and technology) would be constructed 
within existing buildings and would house 
photographic equipment and experiments
contained within closed vessels.  

• IPF (for medical isotope production) and 
equipment would be relocated to a new 
100-million electron volt station, instead o
using the full 800-million electron volt 
beam as is currently done.  

• The short-pulse spallation source (SPSS) 
enhancement will result in higher neutron 
flux and greater beam availability for 
experimenters in WNR and the Manuel 
Lujan Center.  

It is recognized that project plans can chan
over time.  If this alternative is selected, th
construction projects proposed under th
alternative, as described above, would 
reviewed prior to construction to determin
whether additional NEPA analysis is required
3–12
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3.1.12 Health Research Laboratory

The Health Research Laboratory (HRL) is
described in section 2.2.2.12.  Under the No
Action Alternative, the following activities
would occur at this facility.

Genomic Studies.  LANL would continue to
conduct research at current levels using
molecular and biochemical techniques to
analyze the genes of animals, particularly
humans.  Specifically, personnel are developing
strategies to analyze the nucleotide sequence of
individual genes, especially those associated
with genetic disorders, and to identify their map
genes and/or genetic diseases to locations on
individual chromosomes.  Part of this work is to
map each nucleotide, in sequence, of each gene
in all 46 chromosomes of the human genome.

Cell Biology.  LANL would continue to
conduct research at current levels using whole
cells and cellular systems, both in-vivo and in-
vitro, to investigate the effects of natural and
catastrophic cellular events such as response to
aging, harmful chemical and physical agents,
and cancer.  

Cytometry.  LANL would also conduct
research utilizing laser imaging systems to
analyze the structures and functions of
subcellular systems.

DNA Damage and Repair.  LANL would
conduct research using isolated cells to
investigate deoxyribonucleic acid (DNA) repair
mechanisms.

Environmental Effects.  LANL would conduct
research that identifies specific changes in DNA
and proteins in certain microorganisms that
occur after events in the environment.  

Structural Cell Biology.  LANL would
conduct research utilizing chemical and
crystallographic techniques to isolate and
characterize the three dimensional shapes and
properties of DNA and protein molecules.

Neurobiology.  LANL would conduct research
using magnetic fields produced in active are
of the brain to map human brain location
associated with certain sensory and cogniti
functions.  

In-Vivo Monitoring.   LANL would also
continue to conduct 1,500 whole-body sca
annually as a service that supports operatio
with radioactive materials conducted elsewhe
at LANL.  

3.1.13 Radiochemistry Facility

The Radiochemistry Facility is described i
chapter 2 (section 2.2.2.13).  Overall, levels 
activity under this alternative would remain a
current levels.  Because much of the work he
is research and development work, one indica
of activity levels is employment.  This
alternative would be expected to utilize abo
170 full-time equivalent employees (FTEs) t
perform the activity below.  Under the No
Action Alternative, the following activities
would occur at this facility.

Radionuclide Transport.  LANL would
conduct 45 to 80 of these studies annually.

Environmental Remediation.  Environmental
remediation activities would continue to
provide field support at current levels. 

Ultra-Low-Level Measurements.  These
activities would continue at current levels.

Nuclear/Radiochemistry.  These operations
would also continue at current levels.

Isotope Production.  LANL would conduct
target preparation, irradiation, and processing
recover medical and industrial applicatio
isotopes at current levels.  

Actinide/Transuranic Chemistry.  LANL
would perform radiochemical separations at t
current level of operations.
3–13
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Data Analysis.  LANL would continue to
re-examine archive data and measure nuclear
process parameters of interest to weapons
radiochemists at current levels.  

Inorganic Chemistry.  LANL would conduct
these activities at current levels.

Structural Analysis.  LANL would continue
these activities at current levels of operation.  

Sample Counting.  LANL’s sample counting
activity to measure the quantity of radioactivity
in samples would continue at current levels.

3.1.14 Radioactive Liquid Waste 
Treatment Facility

The Radioactive Liquid Waste Treatment
Facility (RLWTF) is described in chapter 2
(section 2.2.2.14).  Under the No Action
Alternative, the following activities would
occur at this facility.

Waste Characterization, Packaging, and
Labeling.  LANL would support, certify, and
audit generator characterization programs and
maintain the waste acceptance criteria (WAC)
for the RLWTF.  

Waste Transport, Receipt, and Acceptance.
LANL would collect radioactive liquid waste
from generators and transport it to the RLWTF
in TA–50.  

Radioactive Liquid Waste Pretreatment.
LANL would pretreat 185,000 gallons
(700,000 liters) of radioactive liquid waste per
year at TA–21;  7,900 gallons (30,000 liters) of
radioactive liquid waste per year at TA–50; and
solidify, characterize, and package 71 cubic feet
(2 cubic meters) of TRU waste sludge per year
at TA–50.

Radioactive Liquid Waste Treatment.  LANL
would install equipment for nitrate reduction in
mid 1999, treat  6,600,000 gallons (25 million
liters) of radioactive liquid waste (RLW) per

year; dewater, characterize, and packa
247 cubic feet (7 cubic meters) of low-leve
radioactive waste (LLW) sludge per year; an
solidify, characterize, and package 812 cub
feet (23 cubic meters) of TRU waste sludge p
year.

Decontamination Operations.  LANL would:

• Decontaminate  personnel respirators for 
reuse (approximately 500 per month).

• Decontaminate air-proportional probes for
reuse  (approximately 200 per month).

• Decontaminate vehicles and portable 
instruments for re-use (as required).

• Decontaminate precious metals for resale
(acid bath).

• Decontaminate scrap metals for resale 
(sand blast).

• Decontaminate 6,710 cubic feet (190 cubi
meters) of lead for reuse (grit blast).

Three modifications were recently completed 
are planned for the RLWTF:  an upgrade to t
influent tank system, installation of a new
process for treatment of RLW, and installatio
of additional treatment steps for removal 
nitrates.  These have all been previous
reviewed under NEPA and are included in all 
the SWEIS alternatives (these are discuss
further in section 2.2.2.14).

3.1.15 Solid Radioactive and 
Chemical Waste Facilities

The Solid Radioactive and Chemical Was
Facilities are described in chapter
(section 2.2.2.15).  Under the No Actio
Alternative, the following activities would
occur at these facilities.

Waste Characterization, Packaging, and
Labeling.  LANL would support, certify, and
audit generator characterization programs a
maintain the WAC for LANL waste
management facilities.  At the Solid Radioactiv
and Chemical Waste facilities, LANL would
3–14
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characterize 26,830 cubic feet (760 cubic
meters) of legacy low-level radioactive mixed
waste (LLMW); characterize 318,000 cubic feet
(9,010 cubic meters) of legacy TRU waste;
verify characterization data at the Radioactive
Assay and Nondestructive Test (RANT)
Facility for unopened containers of LLW and
TRU waste; maintain the WAC for off-site
treatment, storage, and disposal facilities; and
overpack and bulk waste containers.

LANL would also perform coring and visual
inspection of a percentage of TRU waste
packages, ventilate 16,700 drums of TRU waste
retrieved during the TRU Waste Inspectable
Storage Project (TWISP), and maintain the
current version of the WIPP WAC and
coordinate with WIPP operations.

Compaction.  LANL would compact up to
614,000 cubic feet (17,400 cubic meters) of
LLW.  

Size Reduction.  In addition, 91,800 cubic feet
(2,600 cubic meters) of TRU waste would be
reduced in size at the Waste Characterization,
Reduction, and Repackaging (WCRR) Facility
in TA–50 and the Drum Preparation Facility in
TA–54.

Waste Transport, Receipt, and Acceptance.
LANL would collect chemical and mixed
wastes from LANL generators and transport
them to TA–54.  LANL would ship 31,960 tons
(29,000 metric tons) of chemical wastes and
126,700 cubic feet (3,590 cubic meters) of
LLMW for off-site treatment and disposal in
accordance with EPA land disposal restrictions.
In addition, LANL would ship 1,437,000 cubic
feet (40,700 cubic meters) of LLW for off-site
disposal.  Beginning in 1999, 318,00 cubic feet
(9,010 cubic meters) of legacy TRU waste
would be shipped to WIPP.  LANL would also
ship 86,800 cubic feet (2,460 cubic meters) of
TRU waste generated as a result of future
operations and research to WIPP and

100,600 cubic feet (2,850 cubic meters) 
LLMW in environmental restoration soils fo
off-site solidification and disposal.

Waste Storage.  Prior to shipment to off-site
treatment, storage, and disposal facilitie
LANL would store  chemical and mixed waste
LANL would also continue to:  store legac
TRU waste until WIPP is open for disposa
LLMW until treatment facilities are available
and LLW uranium chips until sufficient
quantities were accumulated for stabilizatio
campaigns.

Waste Retrieval.  LANL would retrieve
165,900 cubic feet (4,700 cubic meters) of TR
waste from Pads 1, 2, and 4 by 2004.

Other Waste Processing. LANL would
demonstrate treatment (e.g., electrochemical)
LLMW liquids, land farm oil-contaminated
soils at Area J, stabilize 14,500 cubic fe
(410 cubic meters) of uranium chips an
provide special case treatment for 23,650 cu
feet (670 cubic meters) of TRU waste.

Disposal.  LANL would dispose of 3,530 cubic
feet (100 cubic meters) of LLW in shafts a
Area G, 1,271,000 cubic feet (36,000 cub
meters) of LLW and small quantities o
radioactively contaminated polychlorinate
biphenyls (PCBs) in disposal cells at Area G
approximately 3,530 cubic feet (100 cub
meters) of administratively controlled industria
solid wastes in cells at Area J annually, a
nonradiological classified wastes in shafts 
Area J. 

In addition, under all alternatives, LANL would
construct TRU Waste Inspectable Stora
Project storage domes for TRU waste
recovered from Pads 1, 2, and 4, as describe
section 2.2.2.15.  This proposal has be
reviewed under NEPA and is included under 
four alternatives. 
3–15
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3.2 EXPANDED  OPERATIONS 
ALTERNATIVE

The Expanded Operations Alternative for the
SWEIS reflects the implementation of
assignments at higher levels of operations
through much of LANL.  This alternative
includes full implementation of new mission
element assignments as defined in RODs of
DOE programmatic NEPA documents such as
the SSM PEIS (DOE 1996a).  This activity level
is a projection from the index established for
past operations and represents a level that is
possible to attain within a 10-year period, given
an increased level of funding for programs,
consistent with current and newly assigned
LANL missions.  DOE’s Preferred Alternative
is the Expanded Operations Alternative, with
the exception that pit manufacturing would not
be implemented at a 50 pits per year level, single
shifts, but only at a level of 20 pits per year in
the near term.

New facilities and modifications to existing
facilities that are necessary to support projected
capabilities and operations levels considered in
this alternative are also analyzed.  Specifically,
construction and/or modifications are analyzed
that could be required to optimize facilities for
increased levels of operations and to increase
capabilities or capacities where necessary.  

The construction and upgrade projects
associated with the Expanded Operations
Alternative are identified in the descriptions of
activities under this alternative for each of the
key facilities.  This SWEIS constitutes the entire
NEPA review for these projects. 

In particular, the Expanded Operations
Alternative includes the project-level analyses
for the Expansion of TA–54/Area G and for the
Enhancement of Pit Manufacturing (to
implement the pit production mission element
assignment at LANL), including the siting and
construction analyses detailed in volume II of
this SWEIS.  While the full implementation of

the pit production mission at LANL is expecte
to continue beyond the period of time covered
this SWEIS, the impacts are projected based
the best available information.  The first pha
of this proposed action (establishing p
production at a 20 pits per year rate, DOE
Preferred Alternative) is discussed in th
alternative, and the impacts associated with t
level of operation are presented in chapter 5
this SWEIS, as are the impacts of fu
implementation of pit production at the 80 pi
per year level (using multiple shifts).

The selection of the Preferred Alternative as t
Expanded Operations Alternative, but only 
pit manufacturing rate of 20 pits per year, 
influenced by several factors, including:

• DOE’s obligation to assure a safe and 
reliable nuclear weapons stockpile

• The unique capabilities (facilities, 
equipment, instrumentation, and expertise
at LANL that support DOE’s obligation to 
assure a safe and reliable nuclear weapon
stockpile

• The continued consolidation and 
downsizing of the DOE weapons complex
increasing demands on the remaining 
facilities and capabilities

• The U.S. policy decision to suspend 
underground nuclear testing, increasing 
dependence upon modeling and 
experimentation with enhanced diagnostic
and instrumentation to provide for 
continued stockpile confidence

• The continued emphasis on applying the 
resources and technologies developed 
within DOE national laboratories to 
improve the U.S. technological position an
competitiveness

• The unique capabilities at LANL to suppor
DOE’s basic science mission

These factors will continue to influence DO
budget requests, management practices, 
decisions.  While future budget allocation
cannot be predicted with accuracy, DOE 
3–16
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preparing for the future based on expressed
national policies and the factors noted above.
Thus, DOE expects that future demands on the
unique capabilities at LANL are best addressed
by the levels of operations described in the
Expanded Operations Alternative, but at the
20 pits per year level. 

It should be noted that the implementation of the
50 to 80 pits per year production capacity is
more than 10 years into the future.  While this
level is the long-term goal, DOE’s proposed
action in the near term (next 10 years) is to
achieve the 20 pits per year production level. 

3.2.1 Plutonium Facility Complex

The Plutonium Facility Complex (TA–55) is
described in chapter 2 (section 2.2.2.1).  Under
the Expanded Operations Alternative, the
following activities would occur at this
complex.

Plutonium Stabilization.  LANL would
recover, process, and store its existing
plutonium residue inventory  in 8 years.  

Manufacturing Plutonium Components.
LANL would produce up to 80 plutonium pits
per year in multiple shift operations (up to
50 pits per year in single-shift operations).  This
would be implemented in a phased manner, with
the near-term objective of establishing this
capability at a 20 pits per year rate (Preferred
Alternative).  Under longer-term objectives, the
80 pits per year (using multiple shifts) capability
would be established.  In addition, LANL would
fabricate parts and samples for research and
development at a higher level than under the No
Action Alternative (within the existing capacity
of TA–55–4).

Surveillance and Disassembly of Weapons
Components.  LANL would continue to
examine and disassemble plutonium pits, but
the existing equipment and the responsibility for
this activity would be moved to the CMR

Building  to make room for the expanded p
production capability needed at the Plutoniu
Facility.  (A detailed analysis of the alternative
considered to address the need for additio
space for pit production is included in th
project-specific siting and construction [PSSC
analysis in the SWEIS, volume II.  To bound th
impact analysis, PSSC “CMR Building Use
Alternative, relocation of some activities to th
CMR Building is assumed because it does n
create new nuclear space.)  This relocati
would result in increased transportatio
between the Plutonium Facility and the CM
Building, causing increases in road closur
(and increased inconvenience to motorists) or
increased packaging costs and risks to the pu
if U.S. Department of Transportation (DOT)
approved packaging without road closures 
used.  The DOE has included the environmen
impacts to establish a dedicated road f
transport between the Plutonium Facility an
the CMR Building in the Expanded Operation
Alternative.  However, the road would not b
constructed to establish the 20 pits per ye
capability (Preferred Alternative).  Also, unde
the Preferred Alternative, the pit manufacturin
process activities would not be moved to th
CMR Building.

Actinide Materials Science and Processing
Research and Development.  Research would
continue to be conducted on plutonium (an
other actinide) materials, as described 
chapter 2 (section 2.2.2.1) at a higher level th
under the No Action Alternative (but within the
existing capacity of TA–55–4).  LANL would
demonstrate the disassembly/conversion 
plutonium pits as under the No Action
Alternative and would also develop expande
disassembly capacity,  processing up to 200 p
per year (including a total of 250 pits ove
4 years as part of disposition demonstrati
activities) (DOE 1998).  Up to 5,000 curies o
neutron sources (plutonium-239/beryllium an
americium-241/beryllium) would be processe
at TA–55.  Up to 880 pounds (400 kilograms) 
actinides would be processed each year betw
3–17
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TA–55 and the CMR Building.  LANL would
also process neutron sources other than sealed
sources.  Although LANL would continue to
process items through the Special Recovery
Line (tritium separation), that activity would
also move to the CMR Building to make room
for the expanded pit production at the Plutonium
Facility.  LANL would perform oralloy
decontamination of 28 to 48 uranium
components per month in the TA–55 Plutonium
Facility.

Research in support of DOE’s actinide clean-up
activities and on actinide processing and waste
activities at DOE sites would be conducted at a
level higher than that under the No Action
Alternative.  In addition, LANL would stabilize
larger quantities of specialty items and residues
from other DOE sites (including plutonium salts
from the Rocky Flats Environmental
Technology Site [RFETS]); fabricate and study
larger amounts of nuclear fuels used in
terrestrial and space reactors; fabricate and
study larger amounts of prototype fuel for lead
test assemblies; develop safeguards
instrumentation for plutonium assay at a level
increased from that of the No Action
Alternative; and analyze samples.  Half of the
sample analysis would be conducted at the
Plutonium Facility, with the remainder moved
to the CMR Building (again, to make room for
expanded pit production at the TA–55
Plutonium Facility).

Fabrication of Ceramic-Based Reactor Fuels.
LANL would make prototype MOX fuel and
would build test reactor fuel assemblies.  LANL
also would continue research and development
on other fuels.  

Plutonium-238 Research, Development, and
Applications.  LANL would process, evaluate,
and test up to 55 pounds (25 kilograms) of
plutonium-238 per year in production of
materials and parts to support space and
terrestrial uses.  In addition, LANL would
recover, recycle, and blend up to 40 pounds
(18 kilograms) per year of plutonium-238. 

Storage, Shipping, and Receiving.  NMSF is
to be renovated to perform as original
intended:  to serve as a vault for the interi
storage of up to 7.3 tons (6.6 metric tons) of t
LANL SNM inventory, mainly plutonium.
Storage, shipping, and receiving activitie
would be similar to those under the No Actio
Alternative, with the differences in shipping
activity, as presented in volume III (appendix F
section F.5), increasing the amount of shippi
and receiving activity (but not requiring a
change in the storage capacity for TA–55).

Under all alternatives, the Plutonium Facilit
would be renovated to ensure the continue
availability of existing capabilities, as describe
under the No Action Alternative, section 3.1.1
Under the Expanded Operations Alternativ
additional upgrades would be performed 
support newly assigned missions.  Addition
upgrades to support newly assigned missio
under the Expanded Operations Alternativ
could include reconfiguration of interior spac
and installation of new equipment (se
volume II, part II, for additional information on
these upgrades) in support of expand
activities, as described above.

It is recognized that project plans change ov
time.  If this alternative is selected, th
construction projects proposed under th
alternative as described above, would 
reviewed prior to construction to determin
whether additional NEPA analysis is required

3.2.2 Tritium Facilities

The Tritium Facilities are described in chapter
(section 2.2.2.2).  Under the Expande
Operations Alternative, the following activitie
would occur at these facilities.

High Pressure Gas Fills and Processing.
LANL would handle and process tritium gas i
quantities of up to 3.53 ounces (100 grams)
WETF approximately 65 times per year.  
3–18
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Gas Boost System Testing and Development.
Approximately 35 times per year, LANL would
conduct gas boost system research,
development, and testing and gas processing
operations at WETF involving quantities of up
to 3.53 ounces (100 grams) of tritium.  

Cryogenic Separation.  At TSTA, LANL
would purify and process tritium gas in
quantities of up to 7.06 ounces (200 grams)
approximately 5 to 6 times per year using
cryogenic separation.

Diffusion and Membrane Purification.
Significantly increasing from the No Action
Alternative level, LANL would conduct
research on tritium movement and penetration
through materials including major experimental
efforts approximately 6 to 8 times per month,
accompanied by continuous use for effluent
treatment.  

Metallurgical and Material Research.
LANL’s metallurgical and materials research
capability would be expanded above the No
Action Alternative level, although the amount
of tritium used would remain the same.  

Thin Film Loading.   LANL would use its thin
film loading capability (involving chemically
bonding tritium to a metallic surface) for tritium
loading of neutron tube targets, processing
approximately 3,000 units per year using small
quantities of tritium.

Gas Analysis.  LANL’s activity to measure the
composition and quantities of gases used would
increase from the No Action Alternative level in
support of increased tritium operations under
this alternative.

Calorimetry.   LANL’s calorimetry
measurements (a nondestructive method of
measuring the amount of tritium in a container)
would also increase from the No Action
Alternative level in support of increased tritium
operations under this alternative.

Solid Material and Container Storage.
Tritium would continue to be stored on site i
WETF, TSTA, and TSFF at approximatel
10 times the amount to be stored under the 
Action Alternative level.  

Under all alternatives, LANL would remode
Building 16-450 and connect it to WETF in
support of neutron tube target loading.

3.2.3 Chemistry and Metallurgy 
Research Building

The CMR Building is described in chapter
(section 2.2.2.3).  Under the Expande
Operations Alternative, the following activitie
would occur at this facility.

Analytical Chemistry.  LANL would provide
expanded sample analysis in support of actin
research and processing activities, process
approximately 11,000 samples per ye
(including actinide sample analysis relocate
from the Plutonium Facility).  

Uranium Processing.  LANL would conduct
activities to recover, process, and store LANL
highly enriched uranium inventory over the ne
8 years (same as No Action Alternative). 

Destructive and Nondestructive Analysis.  Up
to 10 secondary assemblies per year would
evaluated through destructive an
nondestructive analysis and disassembly.  

Nonproliferation Training.   LANL would also
conduct more nonproliferation training usin
SNM than would be conducted under the N
Action Alternative, and would possibly us
different types of SNM in that training. 

Actinide Research and Processing.  LANL
would process up to 5,000 curies of neutr
sources (both plutonium-238/beryllium an
americium-241/beryllium sources) per year 
the CMR Building and would process neutro
sources other than sealed sources.  In addit
up to a total of 1,000 plutonium-238/beryllium
3–19
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and americium-241/beryllium neutron sources
would be staged in CMR Building Wing 9 floor
holes.  LANL would begin a research and
development effort on spent nuclear fuels
related to long-term storage and would analyze
materials from spent and partially spent fuels.
Further, LANL would characterize
approximately 100 samples per year using
metallurgical microstructural/chemical
analysis, would conduct compatibility testing of
actinides and other metals in order to study
long-term aging and other material effects, and
would conduct research and development
activities in hot cells on plutonium pits exposed
to high temperatures.  LANL would also
conduct analysis of TRU waste disposal related
to the validation of WIPP performance
assessment models, characterize TRU waste,
and analyze gas generation such as that which
could occur during transportation to WIPP.
Further, LANL would demonstrate
decontamination technologies for actinide-
contaminated soils and materials and develop an
actinide precipitation method to reduce mixed
wastes in LANL effluents.  

Under the Expanded Operations Alternative,
some actinide activities currently housed in the
Plutonium Facility Complex (at TA–55) would
move to the CMR Building to make room in
TA–55–4 for increased plutonium pit
production.  Up to 400 kilograms of actinides
would be processed per year between TA–55
and the CMR Building, and hydrodynamic
testing and tritium separation activities would
be supported at the CMR Building.

Fabrication and Metallography.  LANL
would produce 1,320 targets per year for
production of molybdenum-99, with each target
containing approximately 20 grams of
uranium-235.  LANL would separate fission
products from the irradiated targets to provide
molybdenum-99 (and other isotopes); this
capability would produce up to 3,000 6-day
curies of molybdenum-99 per week.  (A 6-day
curie is defined as the amount of product, in
curies, remaining 6 days after the product is

delivered to the radiopharmaceutical compan
In addition, LANL would retain the capability
to fabricate metal shapes using  highly enrich
uranium (as well as the related uraniu
processing activities), with an annua
throughput of approximately 2,200 pound
(1,000 kilograms).  

Surveillance and Disassembly of Weapons
Components.  The CMR Building would also
be used to disassemble approximately 
plutonium pits per year (including 40 pit
destructively examined).  Up to 20 pits per ye
would be nondestructively examined, wit
additional testing conducted under th
Expanded Operations Alternative (as compar
to the No Action Alternative).  This activity
would move to the CMR Building from the
TA–55 Plutonium Facility.

The Expanded Operations Alternative als
includes the upgrades necessary 
accommodate activities displaced from th
Plutonium Facilities Complex to the CMR
Building as a result of implementing enhance
pit fabrication.  These upgrades are addresse
the PSSC analysis for the enhancement 
plutonium pit manufacturing in this SWEIS
volume II.

In addition, under the Expanded Operatio
Alternative,  modifications to CMR Building
Wing 9 hot cells would be undertaken to provid
for the safety testing of pits in a
high-temperature environment (to assess the 
resistance of pits).  These changes would pla
a glovebox and a furnace into one of the h
cells, as well as introduce additiona
instrumentation and equipment for controlling
monitoring and measuring such tests.

In addition, the four projects currently in
development or implementation at the CM
Building are included in all alternatives a
described under the No Action Alternative
section 3.1.3. 
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It is recognized that project plans change over
time.  If this alternative is selected, the
construction projects proposed under this
alternative (as described above), would be
reviewed prior to construction to determine
whether additional NEPA analysis is required.

3.2.4 Pajarito Site (Los Alamos 
Critical Experiments Facility)

The Pajarito Site is described in chapter 2
(section 2.2.2.4).  Under the Expanded
Operations Alternative, the following activities
would occur at this facility.

LANL would continue to conduct experiments
and tests in all of the areas described in
section 2.2.2.4.  These activities would increase
by about 25 percent from the No Action
Alternative levels of operation, and the nuclear
materials inventory would increase by about
20 percent over No Action Alternative levels.
As under the No Action Alternative, LANL
would also develop safeguards instrumentation
and perform research and development
activities for SNM, light detection and ranging
experiments, materials processing, interrogation
techniques, and field systems. 

3.2.5 Sigma Complex

The Sigma Complex is described in chapter 2
(section 2.2.2.5).  Under the Expanded
Operations Alternative, the following activities
would occur at this complex.

Research and Development on Materials
Fabrication, Coating, Joining, and
Processing.  Under the Expanded Operations
Alternative, as under the No Action Alternative,
LANL would continue to fabricate items from
metals, ceramics, salts, beryllium, enriched
uranium, depleted uranium, and other uranium
isotope mixtures.  Activities include casting,
forming, machining, polishing, coating, and
joining.  

Characterization of Materials.  LANL would
continue research and development activities
properties of ceramics, oxides, silicide
composites, and high-temperature materials a
level slightly increased over that for the N
Action Alternative.  In addition, LANL would
analyze up to 36 tritium reservoirs per year; a
develop a library of aged non-SNM materia
from stockpiled weapons and develo
techniques to test and predict changes.  Up
2,500 non-SNM samples, including uranium
would be stored and characterized.

Fabrication of Metallic and Ceramic Items.
LANL would, on an annual basis, fabricat
stainless steel and beryllium components f
approximately 80 plutonium pits, 200 reservoi
for tritium, components for up to 50 seconda
assemblies (of depleted uranium, deplet
uranium alloy, enriched uranium, deuterium
and lithium), nonnuclear components fo
research and development (50 to 100 ma
hydrotests and 50 joint test assemblie
beryllium targets at a slightly increased lev
over the No Action Alternative, targets an
other components for accelerator production 
tritium research, test storage containers f
nuclear materials stabilization, and nonnucle
(stainless steel and beryllium) components f
up to 20 plutonium pit rebuilds.

In addition, all of the alternatives includ
construction, renovation, and modificatio
projects that are underway and planned in t
near term for the purpose of maintaining th
availability and viability of the Sigma Complex
as described under the No Action Alternativ
section 3.1.5.  

It is recognized that project plans change ov
time.  If this alternative is selected, th
construction projects proposed under th
alternative (as described above), would 
reviewed prior to construction to determin
whether additional NEPA analysis is required
3–21
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3.2.6 Materials Science Laboratory

The MSL is described in chapter 2
(section 2.2.2.6).  Under the Expanded
Operations Alternative, the following activities
would occur at this facility.

Materials Processing.  LANL would maintain
seven of eight materials processing activities at
current levels of research; these activities are:
wet chemistry, thermomechanical processing,
microwave processing, heavy equipment
materials, single crystal growth, amorphous
alloys, and powder processing.  LANL would
expand its materials synthesis/processing
activity to develop cold mock-up of weapons
assembly and processing and to develop
environmental and waste management
technologies.

Mechanical Behavior in Extreme
Environments.  In addition, LANL would
continue mechanical testing, fabrication, and
assembly at current levels of research.  Dynamic
testing would be expanded to include research
and development on the aging of weapons
materials, and a new research capability in
machining technology would be developed.  

Advanced Materials Development.  LANL
would continue activities in materials, synthesis
and characterization, ceramics, and
superconductors at current levels of research.

Materials Characterization.  LANL would
also continue four of its six materials
characterization activities at current levels of
operation.  These are:  surface science
chemistry, x-ray, optical metallography, and
spectroscopy.  Corrosion characterization
would be expanded to develop surface
modification technology and electron
microscopy would be expanded to develop
plasma source ion implantation.

3.2.7 Target Fabrication Facility

The Target Fabrication Facility is described 
chapter 2 (section 2.2.2.7).  Under the Expand
Operations Alternative, the following activitie
would occur at this facility. 

Precision Machining and Target Fabrication.
LANL would provide targets and specialize
components for approximately 2,400 laser a
physics tests per year, including a 10 
20 percent annual growth in DoD and hig
explosives pulsed-power target operations f
the next 10 years.  This level of operation
would include a 20 percent increase (over N
Action Alternative levels) in high explosives
pulsed-power target operations an
approximately 100 high-energy density physi
tests per year.  

Polymer Synthesis.  LANL would produce
polymers for targets and specialize
components for approximately 2,400 laser a
physics tests per year, including a 10 
20 percent annual growth in DoD and hig
explosives pulsed-power target operations f
the next 10 years.  This level of operation
would include a 20 percent increase (over N
Action Alternative levels) in high explosives
pulsed-power target operations an
approximately 100-high energy density physi
tests per year.  

Chemical and Physical Vapor Deposition.
LANL would coat targets and specialize
components for approximately 2,400 laser a
physics tests per year, including a 10 
20 percent annual growth in DoD and hig
explosives pulsed-power target operations f
the next 10 years.  This level of operation
would include a 20 percent increase (over N
Action Alternative levels) in high explosive
pulsed-power target operations an
approximately 100 high-energy density physi
tests per year.  This also would suppo
plutonium pit manufacturing operations (a
discussed in section 3.2.1). 
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3.2.8 Machine Shops

The Machine Shops are described in
section 2.2.2.8.  Under the Expanded
Operations Alternative, the following activities
would occur at these facilities.

The Machine Shops would provide fabrication
support for the dynamic experiments program
and explosive research studies, support up to
100 hydrodynamic tests annually, manufacture
50 joint test assembly sets annually, and provide
general laboratory fabrication support as
requested.  LANL would also continue its
fabrication activities using unique and unusual
materials and provide appropriate dimensional
inspection of these activities at a level up to
3 times that of the No Action Alternative.
In addition, LANL would undertake additional
types of measurements and inspections in
its dimensional inspection of fabricated
components.

3.2.9 High Explosives Processing 
Facilities

The High Explosives Processing Facilities are
described in chapter 2 (section 2.2.2.9).
Activities under this alternative would require
an estimated 82,700 pounds (37,500 kilograms)
of explosives and 2,910 pounds
(1,320 kilograms) of mock explosives
annually (this is an indicator of overall activity
levels in this key facility).  Under the Expanded
Operations Alternative, the following activities
would occur at these facilities.

High Explosives Synthesis and Production.
LANL would increase by 50 percent over the
No Action Alternative level of high explosives
synthesis and production research and
development, produce new materials, and
formulate plastic-bonded explosives as needed.
Process development would increase over the
No Action Alternative level and materials
would be produced for research and stockpile
applications.  

High Explosives and Plastics Development
and Characterization.  LANL would evaluate
stockpile returns and increase by 40 perce
(over No Action Alternative levels) efforts in
development and characterization of ne
plastics and high explosives for stockpi
improvement.  LANL would also increase it
efforts to improve its predictive capabilities an
conduct research into high explosives was
treatment methods over No Action Alternativ
levels.

High Explosives and Plastics Fabrication.
LANL would increase its stockpile surveillanc
and process development by 40 percent a
double the supply of parts to Pantex fo
surveillance and WR rebuilds and join
test assemblies over No Action Alternativ
levels.  Fabrication for hydrodynamic an
environmental testing would be increased 
50 percent over No Action Alternative levels.

Test Device Assembly.  Operations would be
increased over current levels to suppo
stockpile related hydrodynamic tests, joint te
assemblies, environmental and safety tests, 
research and development activitie
Approximately 100 major hydrodynamic tes
device assemblies would be supported annua

Safety and Mechanical Testing.  Safety and
environmental testing related to stockpi
assurance would be increased by 50 perc
over No Action Alternative levels and
predictive models would be improved
Approximately 15 safety and mechanical tes
would be conducted annually.

Research, Development, and Fabrication of
High-Power Detonators.  LANL would
increase efforts to support SSM activitie
manufacture up to 40 major product lines p
year, and support DOE-wide packaging an
transportation of electro-explosive devices.
3–23
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3.2.10 High Explosives Testing

High explosives testing is described in
section 2.2.2.10.  This alternative includes
about 1,800 experiments per year, 100 of which
would be characterized as major hydrodynamic
tests.  In addition to smaller quantities of other
materials, up to 6,900 pounds (3,130 kilograms)
of depleted uranium would be expended in
experiments annually.  As these numbers
indicate, overall high explosives test activity
would be about three times that under the No
Action Alternative.  Under the Expanded
Operations Alternative, the following activities
would occur.

Hydrodynamic Tests.  LANL would increase
the number of hydrodynamic tests (over the No
Action Alternative), develop containment
technology, and conduct tests of weapons
configurations.  These would include up to 100
major hydrodynamic tests per year.

Dynamic Experiments.  LANL would increase
these experiments by approximately 50 percent
(over No Action Alternative levels) the number
of dynamic experiments to study properties and
enhance understanding of the basic physics of
state and motion for materials used in nuclear
weapons, including some experiments with
SNMs.  

Explosives Research and Testing.  Up to twice
as many high explosives tests would be
conducted as under the No Action Alternative to
characterize explosive materials.  

Munitions Experiments.  As under the No
Action Alternative, LANL would continue to
support DoD in conventional munitions,
conducting experiments with projectiles and
studying other effects of munitions.

High Explosives Pulsed-Power Experiments.
LANL would conduct up to twice as many high
explosives pulsed-power experiments and
development tests.  

Calibration, Development, and Maintenance
Testing.  LANL would conduct up to twice as
many tests to provide calibration data
instrumentation development, and maintenan
of image processing capability.

Other Explosives Testing.  LANL would
conduct 50 percent more advanced hi
explosives or weapons evaluation studies th
under the No Action Alternative.  

The operation of the DARHT facility is
included in all alternatives.

3.2.11 Los Alamos Neutron Science 
Center

LANSCE is described in chapter 2
(section 2.2.2.11).  Under the Expande
Operations Alternative, the following activitie
would occur at this facility.

Accelerator Beam Delivery, Maintenance,
and Development.  LANSCE would deliver a
linear accelerator beam to Areas A, B, and 
the WNR buildings; the Manuel Lujan Cente
the dynamic test facility; and a new Isotop
Production Facility for 10 months each yea
(6,400 hours).  The H+ beam current would be
1,250 microamps and the H- beam current
would be 200 microamps.  The beam delive
and support equipment would be reconfigur
to support new facilities, upgrades, an
experiments.  

A 40-million electron volt LEDA would be
built and operated in an existing facility
(TA–53–365) for 10 to 15 years, operating up 
approximately 6,600 hours per year, a
described under the No Action Alternative
section 3.1.11.  

Experimental Area Support.  Support
activities would continue, consistent with th
levels of operation under this alternative (sam
activities as those described under the N
Action Alternative).  Remote handling an
3–24
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packaging of radioactive materials and wastes at
LANSCE would increase to handle waste
generation that results from the facility
construction and modifications at LANSCE
under this alternative (as discussed later in this
section).

Neutron Research and Technology.  LANL
would conduct 1,000 to 2,000 different
experiments annually, using neutrons from the
Manuel Lujan Center, WNR, and the Long-
Pulse Spallation Source (LPSS).  The LPSS
would be a new experimental facility that would
provide advanced capabilities for neutron
scattering and subatomic physics using cold and
ultracold neutrons.  Together with the SPSS at
the Manuel Lujan Center, the LPSS would
provide U.S. scientists with a complementary
pair of neutron sources for research in materials,
biological, and nuclear science.

The LPSS neutron production system, which
would be located in Area A, would consist of a
tungsten target, moderators, and a reflector
surrounded by a large iron and concrete
biological shield.  The Area A building has
100,000 square feet (9,300 square meters) of
space and a usable height of 45 feet (14 meters).
No modifications would be required to the
building or floor of Area A, but existing
experimental stations and other equipment in
Area A would have to be dismantled and
removed, including Area A experimental
stations, the Neutrino Scintillation Detector
Station, and Area A shielding.  This removal of
existing experimental stations, instrumentation,
and related hardware would generate an
estimated 118,000 cubic feet (3,300 cubic
meters) of suspect contaminated concrete that
would be disposed at TA–54/Area G
(8,400 tons [7,620 metric tons], 420 shipments),
and another 48,000 cubic feet (1,350 cubic
meters) of activated metals and debris (for
which 200 Type B cask shipments would be
required, and 900 low specific activity and
Type A shipments, all to TA–54).

As part of the LPSS project, the linea
accelerator  would be upgraded to deliver 
average proton current of 1.25 milliamper
(versus 1.0 at present), for a power 
1.0 megawatt (versus 0.8 at present).  Th
upgrade would increase LANSCE electricit
and cooling water requirements.

The LPSS design would use an evacuated tar
cell that would largely eliminate short-lived
activation products.  This newer design wou
decrease radioactive air emissions by an or
of magnitude (per unit basis of microamper
hours of linear accelerator operation).  Th
design would result in LPSS operation
contributing no more than 1 millirem per year t
the dose received by the maximally expos
individual defined for LANSCE.  (The term
“maximally exposed individual” is discussed i
the Air Quality sections of chapters 4 and 5).

The LPSS target, moderators, and hot c
would be constructed inside Building 53–003M
and would thus require no additional lan
disturbance.  There would be no change fro
the current industrial use of these disturb
areas.  

LANL also would construct and operate 
Dynamic Experiment Laboratory (DEL) to
provide both neutron and proton radiograph
and resonance neutron spectroscopy 
materials for the study of dynamic materia
phenomena under a single roof.  Su
techniques are currently employed fo
experiments at LANSCE but in varying
locations; they complement x-ray radiograph
and other techniques for dynamic materia
studies used at LANL and other DOE facilitie
The DEL also would provide improved suppo
for these experiments and some add
capabilities.  It would provide more effectivel
utilized physical space and dedicate
infrastructure for these experiments; it wou
enable proton radiography experiments to u
beam from the Proton Storage Ring, there
reducing interference of these experiments w
other LANSCE uses and increasing the bea
3–25
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intensity available for proton radiography; and
it would incorporate gas guns to enable
additional shock wave experiments and simplify
some such experiments.  The DEL would be
constructed as a new facility adjacent to WNR.
It would make use of existing LANSCE
infrastructure, including the 800-million
electron volt linear accelerator, the Proton
Storage Ring, and existing personnel.

The proton radiography experimental program
requires a containment vessel, beam tubes in the
upstream and downstream lenses, three beam
axes with two matching lenses and two
downstream lenses on each axis, and a gas gun
pointing at the center of the containment vessel.
The resonance neutron spectroscopy and
neutron radiography experiments require a
neutron production target and moderator, a
flight path about 66 feet (20 meters) in length,
and a gas gun pointing at the center of the
containment vessel.

A high explosives assembly area and magazine
would be attached to the outside of DEL, with
an explosion-proof door separating the two.
Separate from DEL with its high explosives
areas, a counting house and a building for
support equipment (e.g., power supplies,
deionized water system) would be needed.  This
laboratory would be established in a previously
disturbed area.  There would be no change from
the current industrial use of these areas.

LANL would also conduct an accelerator
production of tritium target neutronics
experiment for 6 months.  In addition, LANL
would continue to support contained weapons-
related experiments using small to moderate
quantities of high explosives.  These
experiments would include: 

• Experiments with nonhazardous materials 
and small quantities of high explosives (up 
to approximately 200 per year)

• Experiments with up to 10 pounds 
(4.54 kilograms) of high explosives and/or 

depleted uranium (up to approximately 60
per year)

• Experiments with small quantities of 
actinides, high explosives, and sources (u
to approximately 80 per year)

• Shockwave experiments involving small 
amounts, up to nominally 1.8 ounces 
(50 grams), of plutonium

In addition, LANL would provide support for
static stockpile surveillance technolog
research and development.

Accelerator-Driven Transmutation
Technology.  LANL would conduct lead target
tests for 2 years at the Area A beam stop, as w
as the 1 megawatt target/blanket experiments
described in section 3.1.11.  Once the
experiments were completed, LANL woul
construct a 5-megawatt target/blank
experimental area (referred to as the L
Alamos International Facility for Transmutatio
[LIFT]) adjacent to Area A, and conduc
5-megawatt experiments for 10 months per ye
for 4 years.  

LIFT would be used to demonstrate th
practicality of using accelerator technology 
transmute plutonium and high-level radioactiv
wastes into other elements or isotopes.  LIF
would be constructed adjacent to Area A in
previously disturbed area.  There would be 
change from the current industrial use of the
areas.  

Subatomic Physics Research.  LANL would
conduct five to ten physics experimen
annually at the Manuel Lujan Center, WNR
and LPSS and conduct proton radiograp
experiments.  Proton radiography experimen
would include contained experiments usin
small to moderate quantities of high explosiv
similar to those discussed above under Neutr
Research and Technology.

Medical Isotope Production.  Up to
approximately 50 targets per year would b
irradiated for medical isotope production an
3–26
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exotic and neutron rich/deficient isotopes would
be produced.

In addition, LANL would establish the Exotic
Isotope Production Facility in an existing
facility, which would complement the
100-million electron volt IPF by using the
800-million electron volt proton beam available
at the end of the half-mile-long linear
accelerator to fabricate radioisotopes used by
the medical community for diagnostic and other
procedures.  This facility would be established
within an existing building and would not result
in either land disturbance or a change from the
current industrial land use of these areas.

Also under the Expanded Operations
Alternative, Area A East would be stripped of
existing contaminated and uncontaminated
items so that it could be put to use as a staging
area for shipments, receipts, equipment storage,
and limited maintenance activities.  (This
portion of Experimental Area A currently
houses a beam stop, shielding, and equipment
related to isotope production and materials
irradiation activities.)  Removal of existing
items would generate wastes for disposal,
including an estimated 50,000 cubic feet
(1,400 cubic meters) of suspect contaminated
concrete, 20,000 cubic feet (560 cubic meters)
of activated metal used for shielding, and
another 14,000 cubic feet (400 cubic meters) of
equipment and debris.  Wastes would total an
estimated 1,700 tons (1,540 metric tons), the
disposal of which would require 200 Type B
cask shipments, 530 Type A shipments, and 290
low specific activity shipments, all to TA–54.  

High-Power Microwaves and Advanced
Accelerators.  Research and development in
this area would be conducted at the same levels
described under the No Action Alternative.

Under all alternatives, the following facilities
(as described under the No Action Alternative,
section 3.1.11 and in chapter 2, section 2.2.2.11)
would be constructed and operated (based on
previous NEPA reviews):

• LEDA
• Proton radiography and neutron 

spectroscopy facilities 
• IPF relocation  
• SPSS enhancement 

It is recognized that project plans change ov
time.  If this alternative is selected, th
construction projects proposed under th
alternative (as described above), would 
reviewed prior to construction to determin
whether additional NEPA analysis is required

3.2.12 Health Research Laboratory

The HRL is described in chapter 
(section 2.2.2.12).  Under the Expande
Operations Alternative, the following activitie
would occur at this facility.

Genomic Studies.  LANL would increase
genomic studies at HRL by approximate
25 percent over the No Action Alternative level

Cell Biology.  LANL would increase its
research activities by approximately 40 perce
above the No Action Alternative level.  

Cytometry.  LANL’s research utilizing laser
imaging systems to analyze the structures a
functions of subcellular systems would increa
by approximately 33 percent.

DNA Damage and Repair.  Research using
isolated cells to investigate DNA repa
mechanisms would increase by approximate
40 percent above the No Action Alternativ
levels.  

Environmental Effects.  LANL would conduct
research that identifies specific changes in DN
and proteins in certain microorganisms th
occur after events in the environment at a lev
approximately 25 percent higher than the N
Action Alternative.  
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Structural Cell Biology.  LANL would
conduct research utilizing chemical and
crystallographic techniques to isolate and
characterize the three-dimensional shapes and
properties of DNA and protein molecules at a
level approximately 50 percent higher than the
No Action Alternative.  

Neurobiology.  LANL’s activities in
neurobiology, conducting research using
magnetic fields produced in active areas of the
brain to map human brain locations associated
with certain sensory and cognitive functions,
would be increased to three times that of the No
Action Alternative.  

In-Vivo Monitoring.   LANL would conduct
3,000 whole-body scans annually as a service
that supports operations with radioactive
materials conducted elsewhere at LANL.

3.2.13 Radiochemistry Facility

The Radiochemistry Facility is described in
chapter 2 (section 2.2.2.13).  As an indicator of
overall activity levels, these operations would
be expected to require about 250 FTEs.  Under
the Expanded  Operations Alternative, the
following activities would occur at this facility.

Radionuclide Transport.  LANL would
conduct 80 to 160 of these studies annually.

Environmental Remediation.  Environmental
remediation activities would approximately
double the No Action Alternative level of
operations.  

Ultra-Low-Level Measurements.  These
activities would be at approximately double the
No Action Alternative level.  

Nuclear/Radiochemistry.  These operations
would be slightly more than the No Action
Alternative levels.

Isotope Production.  LANL would conduct
target preparation, irradiation, and processing to

recover medical and industrial applicatio
isotopes at a level approximately double that
the No Action Alternative.  

Actinide/Transuranic Chemistry.  LANL
would also perform radiochemical separatio
at approximately twice the No Action
Alternative level of operations.

Data Analysis.  LANL would reexamine
archive data and measure nuclear proc
parameters of interest to weapons radiochem
at approximately twice the No Action
Alternative level.  

Inorganic Chemistry.  LANL would conduct
synthesis, catalysis, and actinide chemis
activities at a level approximately 50 perce
higher than that of the No Action Alternative.

Structural Analysis.  LANL would perform
these activities at approximately twice the N
Action Alternative level of operation.  

Sample Counting.  LANL’s sample counting
activity would be the same as the No Actio
Alternative.

3.2.14 Radioactive Liquid Waste 
Treatment Facility

The RLWTF is described in chapter
(section 2.2.2.14).  Under the Expande
Operations Alternative, the following activitie
would occur at this facility.

Waste Characterization, Packaging, and
Labeling.  Under this alternative, as under th
No Action Alternative, LANL would support,
certify, and audit generator characterizatio
programs and maintain the WAC for th
RLWTF.  

Waste Transport, Receipt, and Acceptance.
LANL would also collect radioactive liquid
waste from generators and transport it to t
RLWTF in TA–50.  
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Radioactive Liquid Waste Pretreatment.
LANL would pretreat 238,000 gallons
(900,000 liters) of RLW per year at TA–21;
21,100 gallons (80,000 liters) of RLW per year
at TA–50; and solidify, characterize, and
package 106 cubic feet (3 cubic meters) of TRU
waste sludge per year at TA–50.

Radioactive Liquid Waste Treatment.  LANL
would install equipment for nitrate reduction in
mid 1999, treat 9.24 million gallons (35 million
liters) of RLW per year; dewater, characterize,
and package 353 cubic feet (10 cubic meters) of
LLW sludge per year; and solidify, characterize,
and package 1,130 cubic feet (32 cubic meters)
of TRU waste sludge per year.

Decontamination Operations.  LANL would:

• Decontaminate  personnel respirators for 
reuse (approximately 700 per month).

• Decontaminate air-proportional probes for 
reuse  (approximately 300 per month).

• Decontaminate vehicles and portable 
instruments for reuse (as required).

• Decontaminate precious metals for resale 
(acid bath).

• Decontaminate scrap metals for resale 
(sand blast). 

• Decontaminate 7,060 cubic feet (200 cubic 
meters) of lead for reuse (grit blast).

Three modifications were recently completed or
are planned for the RLWTF:  an upgrade to the
influent tank system, installation of a new
process for treatment of RLW, and installation
of additional treatment steps for removal of
nitrates.  These have all been previously
reviewed under NEPA and are included in all of
the SWEIS alternatives as described under the
No Action Alternative, section 3.1.14, and in
chapter 2, section 2.2.2.14.  

3.2.15 Solid Radioactive and 
Chemical Waste Facilities

The Solid Radioactive and Chemical Was
Facilities are described in chapter 
(section 2.2.2.15).  Under the Expande
Operations Alternative, the following activitie
would occur at these facilities.

Waste Characterization, Packaging, and
Labeling.  Under this alternative, as under th
No Action Alternative, LANL would support,
certify, and audit generator characterizatio
programs and maintain the WAC for LANL
waste management facilities.  At the Sol
Radioactive and Chemical Waste Facilitie
LANL would characterize 26,800 cubic fee
(760 cubic meters) of legacy LLMW;
characterize 318,000 cubic feet (9,010 cub
meters) of legacy TRU waste; verify
characterization data at the RANT Facility, fo
unopened containers of LLW and TRU wast
maintain the WAC for off-site treatment
storage, and disposal facilities; and overpa
and bulk waste containers.

As under the No Action Alternative, LANL
would also perform coring and visual inspectio
of a percentage of TRU waste package
ventilate 16,700 drums of TRU waste retrieve
during the TWISP, and maintain the curre
version of the WIPP WAC and coordinate wit
WIPP operations.

Compaction.  LANL would compact up to
896,600 cubic feet (25,400 cubic meters) 
LLW.  

Size Reduction.  In addition, 102,400 cubic fee
(2,900 cubic meters) of TRU waste would b
reduced in size at the WCRR Facility in TA–5
and the Drum Preparation Facility in TA–54.

Waste Transport, Receipt, and Acceptance.
LANL would collect chemical and mixed
wastes from LANL generators and transpo
them to TA–54.  LANL would ship 35,260 ton
(32,000 metric tons) of chemical wastes an
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128,500 cubic feet (3,640 cubic meters) of
LLMW for off-site treatment and disposal in
accordance with EPA land disposal restrictions.
Beginning in 1999, 318,000 cubic feet
(9,010 cubic meters) of legacy TRU waste
would be shipped to WIPP.  LANL would also
ship 192,700 cubic feet (5,460 cubic meters) of
TRU waste generated as a result of future
operations and research to WIPP.  LANL would
not ship LLW or environmental restoration soils
for off-site disposal. 

Waste Storage.  As under the No Action
Alternative, prior to shipment to off-site
treatment, storage, and disposal facilities,
LANL would store chemical and mixed wastes.
LANL would also store legacy TRU waste until
WIPP is opened for disposal;  LLMW until
treatment facilities are available; and LLW
uranium chips until sufficient quantities were
accumulated for stabilization campaigns.

Waste Retrieval.  LANL would retrieve
165,900 cubic feet (4,700 cubic meters) of
TRU waste from Pads 1, 2, and 4 by 2004 (same
level as the No Action Alternative).

Other Waste Processing.  LANL would
demonstrate treatment (e.g., electrochemical) of
LLMW liquids, land farm oil-contaminated
soils at Area J, stabilize 30,700 cubic feet
(870 cubic meters) of uranium chips, provide
special case treatment for 36,360 cubic feet
(1,030 cubic meters) of TRU waste, and solidify
100,600 cubic feet (2,850 cubic meters) of
LLMW (environmental restoration soils) for
disposal at Area G.

Disposal.  LANL would dispose of
14,830 cubic feet (420 cubic meters) of LLW in
shafts at Area G, 4,060,000 cubic feet
(115,000 cubic meters) of LLW and small
quantities of radioactively contaminated PCBs
in disposal cells at Area G, approximately
3,530 cubic feet (100 cubic meters) of
administratively controlled industrial solid
wastes in cells at Area J annually, and
nonradiological classified wastes in shafts at

Area J.  In addition, LLW disposal operations 
Area G would be expanded.

Existing disposal capacity is projected to b
filled before 2000.  Under the Expande
Operations Alternative, Area G would b
expanded to allow continued disposal of LLW
at LANL.  Five siting and construction
alternatives for expanded disposal operatio
are discussed in the PSSC analysis 
Expansion of TA–54/Area G Low-Leve
Disposal Area in the SWEIS, volume II, part 
Expansion into Zones 4 and 6 in Area G 
identified as DOE’s preferred expansio
alternative in that analysis.

In addition, under all alternatives, LANL would
construct storage domes for TRU wast
recovered from Pads 1, 2, and 4.  This 
described under the No Action Alternative
section 3.1.15.

It is recognized that project plans change ov
time.  If this alternative is selected, th
construction projects proposed under th
alternative would be reviewed prior to
construction to determine whether addition
NEPA analysis is required.

3.3 REDUCED OPERATIONS 
ALTERNATIVE

The Reduced Operations Alternative reflec
minimum levels of activity to maintain the
capabilities necessary to support LANL’
assigned missions.  This activity level is 
projection from the index established for pa
operations and represents a level that is poss
if funding is reduced.  In some cases, t
selected index was the best available for m
operations at LANL, but could not reasonab
be adjusted from the historical record to accou
for capabilities insufficiently exercised during
that period.  In those cases, the Reduc
Operations activity may reflect an increase ov
the index (although no greater than that und
the No Action Alternative). 
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This alternative does not eliminate assigned
missions or programs, but results in reduced
technology demonstration activities and/or a
decline in technological capability.  In the long
term, implementation of the Reduced
Operations Alternative could reduce LANL
capabilities below those required to fully meet
its existing assigned missions.

For this alternative, LANL operations would be
reduced to the minimum necessary to maintain
safety and security activities such as the
maintenance of nuclear materials, high
explosives, or other hazardous materials in
storage or use at LANL.  Under this alternative,
for example, plutonium processing activities
would be reduced, but would occur at a level
that could still support the safe, secure
maintenance of the plutonium inventory.

Construction (including facility modification)
projects that are required to maintain LANL
activities, even at a reduced level, are included
in this alternative.  Some construction projects
also may be required to support consolidation of
some operations to fewer facilities or within a
currently used facility, resulting in a reduced
“footprint.”  These construction and upgrade
activities are identified in the descriptions of
activities under this alternative for each of the
key facilities.  This SWEIS constitutes the entire
NEPA review for these projects.

3.3.1 Plutonium Facility Complex

The Plutonium Facility Complex (TA–55) is
described in chapter 2 (section 2.2.2.1).  Under
the Reduced Operations Alternative, the
following activities would occur at this
complex.

Plutonium Stabilization.  LANL would
recover, process, and store its existing
plutonium residue inventory in 10 to 15 years.  

Manufacturing Plutonium Components.
LANL would produce 6 to 12 plutonium pits per
year in order to maintain the technical capability

to understand pit characteristics and behavi
In addition, it would fabricate other parts an
samples for research and development at 
same levels as under the No Action Alternativ

Surveillance and Disassembly of Weapons
Components.  As under the No Action
Alternative, LANL would disassemble up to 4
plutonium pits per year (including up to 20 pit
destructively examined).  Up to 20 pits would b
nondestructively examined.

Actinide Materials Science and Processing
Research and Development.  As under the No
Action Alternative, LANL would continue to
conduct research on plutonium (and oth
actinide) materials.  The types and levels 
these activities are the same under th
alternative as under the No Action Alternativ
LANL would demonstrate the disassembly
conversion of 1 to 2 pits per day (up to 40 p
total) using hydride-dehydride processes.  Up
500 curies of neutron sources (plutonium-23
beryllium and americium-241/beryllium)
would be processed to maintain capabilit
LANL would retain the capability to proces
actinides and undertake tritium separation fro
metals, but would not use these capabilitie
LANL would perform decontamination of 15 to
20 uranium components per month.

Research in support of DOE’s actinide clean-
activities and on actinide processing and wa
activities at DOE sites would be conducte
although support to other sites would be le
than under the No Action Alternative.  As unde
the No Action Alternative, LANL would
stabilize minor quantities of specialty items an
residues from other DOE sites; fabricate a
study small amounts of nuclear fuels used 
terrestrial and space reactors; fabricate a
study prototype fuel for lead test assemblie
continue to develop safeguards instrumentat
for plutonium assay; and analyze samples.

Fabrication of Ceramic-Based Reactor Fuels.
LANL would conduct MOX and other fuel
research and development.  
3–31



LANL SWEIS

ce

ls

ls
h
ge

e
er

ed
.

of
r)

n

l

2
d

Plutonium-238 Research, Development, and
Applications.  LANL would process, evaluate,
and test up to 15.4 pounds (7 kilograms) of
plutonium-238 per year in production of
materials and parts to support space and
terrestrial uses.  In addition, up to 1.1 pounds
(0.5 kilograms) of plutonium-238 per year
would be processed to recover material from
heat sources and milliwatt generators, research
and development, and safety testing.

Storage, Shipping, and Receiving.  The NMSF
is to be renovated to perform as originally
intended:  to serve as a vault for the interim
storage of up to 7.3 tons (6.6 metric tons) of the
LANL SNM inventory, mainly plutonium.  The
NMSF renovation is included in all alternatives.  

Under all alternatives, the Plutonium Facility
would be renovated to ensure the continued
availability of existing capabilities as described
under the No Action Alternative, section 3.1.1. 

It is recognized that project plans change over
time.  If this alternative is selected, the
construction projects proposed under this
alternative (as described above), would be
reviewed prior to construction to determine
whether additional NEPA analysis is required.

3.3.2 Tritium Facilities

The Tritium Facilities are described in chapter 2
(section 2.2.2.2).  Under the Reduced
Operations Alternative, the following activities
would occur at these facilities.

High-Pressure Gas Fills and Processing.
LANL would handle and process tritium gas in
quantities of up to 3.53 ounces (100 grams) at
the WETF approximately 20 times per year.  

Gas Boost System Testing and Development.
Approximately 15 times per year, LANL would
conduct gas boost system research,
development, and testing and gas processing
operations at WETF involving quantities of up
to 100 grams of tritium.  

Cryogenic Separation.  At TSTA, LANL
would purify and process tritium gas in
quantities of up to 7.06 ounces (200 grams) on
per year using cryogenic separation.

Diffusion and Membrane Purification.
LANL would conduct research on tritium
movement and penetration through materia
including major experimental efforts
approximately 2 to 3 times per month.

Metallurgical and Material Research.  LANL
would also conduct metallurgical  and materia
research involving tritium including researc
and application studies regarding tritium stora
(same as the No Action Alternative).  

Thin Film Loading.   In addition, LANL would
use its thin film loading capability (involving
chemically bonding tritium to a metallic
surface) for tritium loading of neutron tub
targets, processing approximately 800 units p
year (same as the No Action Alternative).

Gas Analysis.  LANL’s activities to measure
the composition and quantities of gases us
would continue in support of tritium operations

Calorimetry.  LANL’s calorimetry
measurements (a nondestructive method 
measuring the amount of tritium in a containe
would also continue in support of tritium
operations.  

Solid Material and Container Storage.
Tritium would continue to be stored on site i
WETF, TSTA, and TSFF.  

Under all alternatives, LANL would remode
Building 16-450 and connect it to WETF in
support of neutron tube target loading.

3.3.3 Chemistry and Metallurgy 
Research Building

The CMR Building is described in chapter
(section 2.2.2.3).  Under the Reduce
3–32
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Operations Alternative, the following activities
would occur at this facility.

Analytical Chemistry.  LANL would provide
sample analysis in support of actinide research
and processing activities, processing
approximately 5,200 samples per year (same as
the No Action Alternative).  

Uranium Processing.  LANL would conduct
activities to recover, process, and store LANL’s
highly enriched uranium inventory over the next
10 to 15 years.  

Destructive and Nondestructive Analysis.  Up
to a total of 10 secondary assemblies (1 per
year) would be evaluated through destructive
and nondestructive analysis and disassembly
(same as the No Action Alternative).  

Nonproliferation Training.   Reducing from
the No Action Alternative level, LANL would
also conduct some nonproliferation training
using the same quantities of SNM as under the
No Action Alternative. 

Actinide Research and Processing.  LANL
would maintain its capabilities for plutonium-
238/beryllium and americium-241/beryllium
neutron source processing, but annual
throughput would not exceed a total of
2,000 curies at the CMR Building.  In addition,
up to a total of 1,000 plutonium-238/beryllium
and neutron sources would be staged in CMR
Building Wing 9 floor holes.  LANL would
retain its capability for research and
development activities on spent nuclear fuels.
Further, LANL would characterize
approximately 25 samples per year using
metallurgical microstructural/chemical analysis
and would conduct compatibility testing of
actinides and other metals in order to study
long-term aging and other material effects.
LANL would also conduct analysis of TRU
waste disposal related to the validation of WIPP
performance assessment models, characterize

TRU waste, and analyze gas generation such
that which could occur during transportation 
WIPP.

Fabrication and Metallography.  LANL
would produce 50 targets per year fo
production of molybdenum-99, with each targ
containing approximately 0.71 ounce
(20 grams) of uranium-235.  The targets wou
be stored.  In addition, LANL would suppor
highly enriched uranium processing, resear
and development, pilot operations, and casti
and fabrication of metal shapes using from 2
to 22 pounds (1 to 10 kilograms) of highl
enriched uranium in each operation, with a
annual throughput of approximatel
2,200 pounds (1,000 kilograms) (which woul
remain in the LANL material inventory).  

In addition, the four projects currently in
development or implementation at the CM
Building are included in all alternatives, a
described under the No Action Alternative
section 3.1.3.

3.3.4 Pajarito Site (Los Alamos 
Critical Experiments Facility)

The Pajarito Site is described in chapter
(section 2.2.2.4).  Under the Reduce
Operations Alternative, the following activitie
would occur at this facility.

Under the Reduced Operations Alternative 
under the No Action Alternative, LANL would
continue to conduct experiments and tests in
of the areas described in section 2.2.2.4.  
1997, as with the No Action Alternative, u
to 570 experimental operations would b
expected, with a 5 percent annual growth af
that.  LANL would also develop safeguard
instrumentation and perform research a
development activities for SNM, light detectio
and ranging experiments, materials processi
interrogation techniques, and field systems.  
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3.3.5 Sigma Complex

The Sigma Complex is described in
section 2.2.2.5.  The Reduced Operations
Alternative for the Sigma Complex is the same
as the No Action Alternative, as described in
section 3.1.5.

3.3.6 Materials Science Laboratory

The MSL is described in section 2.2.2.6.  Under
the Reduced Operations Alternative, the
following activities would occur at this facility.

Materials Processing.  LANL would continue
materials processing research at the MSL; these
capabilities are: synthesis and processing
techniques, wet chemistry, thermomechanical
processing, microwave processing, heavy
equipment materials, single crystal growth,
amorphous alloys, and powder processing.
However,  there would be a decrease in the
number of experiments conducted in these
research capabilities as compared to the No
Action Alternative. 

Mechanical Behavior in Extreme
Environments.  LANL would continue
mechanical testing, dynamic testing, and
fabrication and assembly research, although
there would be a decrease in the number of
experiments conducted, as compared to the No
Action Alternative.  

Advanced Materials Development.  LANL
would continue research into materials,
synthesis and characterization, ceramics, and
superconductors activities, although there
would be a significant decrease in the number of
experiments conducted, as compared to the No
Action Alternative.  

Materials Characterization.  LANL would
also continue two of its materials
characterization activities (surface science
chemistry and corrosion characterization),
although there would be a decrease in the

number of experiments conducted, as compa
to the No Action Alternative.  Electron
microscopy, x-ray, optical metallography, an
spectroscopy capabilities would be eliminated

3.3.7 Target Fabrication Facility

The TFF is described in chapter
(section 2.2.2.7).  Under the Reduce
Operations Alternative, the following activitie
would occur at this facility.

Precision Machining and Target Fabrication.
LANL would provide targets and specialize
components for approximately 400 laser a
high-energy density physics tests per year.

Polymer Synthesis.  LANL would produce
polymers for targets and specialize
components for approximately 400 laser a
high-energy density physics tests per year.

Chemical and Physical Vapor Deposition.
LANL would coat targets and specialize
components for approximately 400 laser a
high-energy density physics tests per ye
Support for pit manufacturing operations wou
be the same as under the No Action Alternativ

3.3.8 Machine Shops

The Machine Shops are described 
section 2.2.2.8.  Under the Reduced Operatio
Alternative, the following activities would
occur at these facilities.

The Machine Shops would provide fabricatio
support for the dynamic experiments progra
and explosive research studies, support up to
hydrodynamic tests annually, manufacture 20
40 joint test assembly sets annually, and prov
general laboratory fabrication support a
requested.  LANL would also continue it
fabrication activities using unique and unusu
materials and provide appropriate dimension
inspection of these activities.  (These activi
3–34
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levels are about the same as under the No Action
Alternative.)

3.3.9 High Explosives Processing 
Facilities

The High Explosives Processing Facilities are
described in section 2.2.2.9.  Under this
alternative, 19,400 pounds (8,800 kilograms) of
explosives and 1,150 pounds (520 kilograms)
of mock explosives would be used annually (as
an indicator of overall activity levels in this key
facility).  Under the Reduced Operations
Alternative, the following activities would
occur at these facilities.

High Explosives Synthesis and Production.
LANL would reduce its current level of high
explosives synthesis and production research
and development, production of new materials
and formulation of plastic-bonded explosives
by approximately 60 percent.  Process
development would decrease from current
levels, and materials production for research
and stockpile applications would continue at a
reduced level (approximately 60 percent of the
No Action Alternative).  

High Explosives and Plastics Development
and Characterization.  LANL would evaluate
stockpile returns and decrease efforts in
development and characterization of new
plastics and high explosives for stockpile
improvement.  LANL would also conduct
research into high explosives waste treatment
methods, with the overall level of effort reduced
to about 60 percent of the No Action
Alternative.

High Explosives and Plastics Fabrication.
LANL would reduce its traditional stockpile
surveillance and process development from No
Action Alternative levels by approximately
60 percent.  Stockpile surveillance fabrication
for hydrodynamic and environmental testing
would be reduced to approximately 75 percent
of the No Action Alternative levels.

Test Device Assembly.  Operations would be
the same as the No Action Alternative level
Approximately 30 major hydrodynamic tes
devices would be assembled annually.

Safety and Mechanical Testing.  Safety and
environmental testing related to stockpi
assurance would be reduced to approximat
80 percent of No Action Alternative levels, an
predictive models would be improved
Approximately 12 safety and mechanical tes
would be conducted annually.

Research, Development, and Fabrication of
High-Power Detonators.  As with the No
Action Alternative, LANL would manufacture
up to 20 major product lines per year an
support DOE-wide packaging an
transportation of electro-explosive devices.

3.3.10 High Explosives Testing

High explosives testing is described in chapte
(section 2.2.2.10).  The Reduced Operatio
Alternative for LANL’s high explosives testing
facilities is the same as the No Actio
Alternative, as described in section 3.1.10.

3.3.11 Los Alamos Neutron Science 
Center

The LANSCE is described in section 2.2.2.1
Under the Reduced Operations Alternative, t
following activities would occur at this facility.

Accelerator Beam Delivery, Maintenance,
and Development.  LANSCE would deliver a
linear accelerator beam to Areas A, B, and 
WNR buildings; the Manuel Lujan Center
radiography firing sites; and a new IPF fo
4 months each year (2,600 hours).  The H+ beam
current would be 1,000 microamps and the -

beam current would be 200 microamps.  T
beam delivery and support equipment would 
reconfigured to support new facilities, upgrade
and experiments.  
3–35



LANL SWEIS

and

e

in
els
on

al

e,
,

nd

2
d

s

ly
 

h
o

nd
e
o

Under the Reduced Alternative, the LEDA
would be operated at 12-million electron volts
to demonstrate the practicality of using
continuous-wave accelerator beam technology
to produce tritium, as an alternative to the
historical use of nuclear reactors.  It would
operate for 2 years, operating up to
approximately 1,000 hours per year.  This
facility would be constructed as described under
the No Action Alternative, section 3.1.11. 

Experimental Area Support.  The same
support activities would continue at the same
levels as described under the No Action
Alternative.  Remote handling and packaging of
radioactive wastes at LANSCE would be
maintained at fiscal year 1994 levels.

Neutron Research and Technology.  LANL
would conduct 100 to 500 different experiments
annually, using neutrons from Manuel Lujan
Center and WNR.  LANL would continue to
support contained weapons-related experiments
using small to moderate quantities of high
explosives.  These experiments would include: 

• Experiments with nonhazardous materials 
and small quantities of high explosives (up 
to approximately 50 per year)

• Experiments with up to 10 pounds 
(4.54 kilograms) of high explosives and/or 
depleted uranium (up to approximately 15 
per year)

• Experiments with small quantities of 
actinides, high explosives, and sources (up 
to approximately 20 per year)

Accelerator-Driven Transmutation
Technology.  LANL would conduct basic
research using existing LANSCE facilities.

Subatomic Physics Research.  LANL would
conduct 5 to 10 physics experiments annually at
the Manuel Lujan Center and WNR and conduct
proton radiography experiments.  Proton
radiography experiments would include
contained experiments using small to moderate
quantities of high explosives, similar to those

discussed above under Neutron Research 
Technology.

Medical Isotope Production.  Up to
approximately 20 targets per year would b
irradiated for medical isotope production.

High-Power Microwaves and Advanced
Accelerators.  Research and development 
this area would be conducted at reduced lev
(about 50 percent) as compared to the No Acti
Alternative levels.  Microwave chemistry
research for industrial and environment
applications would not be conducted.

Under all alternatives, the following facilities
(as described under the No Action Alternativ
section 3.1.11, and in chapter 2
section 2.2.2.11) would be constructed a
operated (based on previous NEPA reviews):

• LEDA
• Proton radiography and neutron 

spectroscopy facilities
• IPF relocation  
• SPSS enhancement 

3.3.12 Health Research Laboratory

The HRL is described in chapter
(section 2.2.2.12).  Under the Reduce
Operations Alternative, the following activitie
would occur at this facility.

Genomic Studies.  LANL would reduce
genomic studies at HRL to approximate
20 percent of the No Action Alternative level. 

Cell Biology.  LANL would decrease researc
activities to approximately 30 percent of the N
Action Alternative level.  

Cytometry.  LANL’s research utilizing laser
imaging systems to analyze the structures a
functions of subcellular systems would b
reduced to approximately 25 percent of the N
Action Alternative level.
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DNA Damage and Repair.  LANL’s research
using isolated cells to investigate DNA repair
mechanisms would be reduced to approximately
30 percent of the No Action Alternative levels.  

Environmental Effects.  LANL would conduct
research that identifies specific changes in DNA
and proteins in certain microorganisms that
occur after events in the environment to a level
approximately 40 percent of than the No Action
Alternative.  

Structural Cell Biology.  LANL would
conduct research utilizing chemical and
crystallographic techniques to isolate and
characterize the three-dimensional shapes and
properties of DNA and protein molecules to a
level approximately 20 percent of that under the
No Action Alternative.  

Neurobiology.  LANL’s activities in
neurobiology, conducting research using
magnetic fields produced in active areas of the
brain to map human brain locations associated
with certain sensory and cognitive functions,
would be the same as that of the No Action
Alternative.  

In-Vivo Monitoring.   LANL would conduct
500 whole-body scans annually.

3.3.13 Radiochemistry Facility

The Radiochemistry Facility is described in
section 2.2.2.13.  As an indicator of overall
activity levels, these operations would be
expected to require about 130 FTEs.  Under the
Reduced Operations Alternative, the following
activities would occur at this facility.

Radionuclide Transport.  LANL would
conduct 18 to 36 of these studies annually.

Environmental Remediation.  Environmental
remediation activities would be the same as the
No Action Alternative level of operations.  

Ultra-Low-Level Measurements.  These
activities would be slightly lower than the N
Action Alternative level.  

Nuclear/Radiochemistry.  These operations
would be approximately half of the No Action
Alternative levels.

Isotope Production.  LANL would conduct
target preparation, irradiation, and processing
recover medical and industrial applicatio
isotopes at a level approximately half that of th
No Action Alternative.  

Actinide/Transuranic Chemistry.  LANL also
would perform radiochemical separations 
half the No Action Alternative level of
operations.

Data Analysis.  LANL would reexamine
archive data and measure nuclear proc
parameters of interest to weapons radiochem
at a level slightly lower than the No Action
Alternative level.  

Inorganic Chemistry.  LANL would conduct
synthesis, catalysis, and actinide chemis
activities the same level as the No Actio
Alternative.

Structural Analysis.  LANL would perform
these activities at the No Action Alternativ
level of operation.  

Sample Counting.  LANL’s sample counting
activity would also be the same as the No Acti
Alternative.

3.3.14 Radioactive Liquid Waste 
Treatment Facility

The RLWTF is described in chapter
(section 2.2.2.14).  Under the Reduce
Operations Alternative, the following activitie
would occur at this facility.
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Waste Characterization, Packaging, and
Labeling.  Under the Reduced Operations
Alternative, as under the No Action Alternative,
LANL would support, certify, and audit
generator characterization programs and
maintain the WAC for the RLWTF.  

Waste Transport, Receipt, and Acceptance.
LANL would also collect radioactive liquid
waste from generators and transport it to the
RLWTF in TA–50.  

Radioactive Liquid Waste Pretreatment.
LANL would pretreat 158,400 gallons
(600,000 liters) of RLW per year at TA–21;
5,280 gallons (20,000 liters) of RLW per year at
TA–50; and solidify, characterize, and package
71 cubic feet (2 cubic meters) of TRU waste
sludge per year at TA–50.

Radioactive Liquid Waste Treatment.  LANL
would install equipment for nitrate reduction in
mid 1999, treat 5.28 million gallons (20 million
liters) of RLW per year; dewater, characterize,
and package 247 cubic feet (7 cubic meters) of
LLW sludge per year; and solidify, characterize,
and package 671 cubic feet (19 cubic meters) of
TRU waste sludge per year.

Decontamination Operations.  LANL would:

• Decontaminate  personnel respirators for 
reuse (approximately 300 per month).

• Decontaminate air-proportional probes for 
reuse  (approximately 200 per month). 

• Decontaminate vehicles and portable 
instruments for reuse (as required). 

• Decontaminate precious metals for resale 
(acid bath). 

• Decontaminate scrap metals for resale 
(sand blast). 

• Decontaminate 6,700 cubic feet (190 cubic 
meters) of lead for reuse (grit blast).

Three modifications were recently completed or
are planned for the RLWTF:  an upgrade to the
influent tank system, installation of a new

process for treatment of RLW, and installatio
of additional treatment steps for removal 
nitrates.  These have all been previous
reviewed under NEPA and are included in all 
the SWEIS alternatives, as described under 
No Action Alternative, section 3.1.14 and i
chapter 2 (section 2.2.2.14).  

3.3.15 Solid Radioactive and 
Chemical Waste Facilities

The Solid Radioactive and Chemical Was
Facilities are described in section 2.2.2.1
Under the Reduced Operations Alternative, t
following activities would occur at these
facilities.

Waste Characterization, Packaging, and
Labeling.  Under the Reduced Operation
Alternative, as under the No Action Alternative
LANL would support, certify, and audit
generator characterization programs a
maintain the WAC for LANL waste
management facilities.  At the Solid Radioactiv
and Chemical Waste Facilities, LANL would
characterize 26,800 cubic feet (760 cub
meters) of legacy LLMW; characterize
318,000 cubic feet (9,010 cubic meters) 
legacy TRU waste; verify characterization da
at the RANT Facility for unopened containers 
LLW and TRU waste; maintain the WAC fo
off-site treatment, storage, and dispos
facilities; and overpack and bulk wast
containers.

As under the No Action Alternative, LANL
would also perform coring and visual inspectio
of a percentage of TRU waste package
ventilate 16,700 drums of TRU waste retrieve
during the TWISP, and maintain the curre
version of the WIPP WAC and coordinate wit
WIPP operations.

Compaction.  LANL would compact up to
590,000 cubic feet (16,700 cubic meters) 
LLW.  
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Size Reduction.  In addition, 91,800 cubic feet
(2,600 cubic meters) of TRU waste would be
reduced in size at the WCRR Facility in TA–50
and the Drum Preparation Facility in TA–54
(the same level as under the No Action
Alternative).

Waste Transport, Receipt, and Acceptance.
LANL would collect chemical and mixed
wastes from LANL generators and transport
them to TA–54.  LANL would ship 31,960 tons
(29,000 metric tons) of chemical wastes and
126,000 cubic feet (3,570 cubic meters) of
LLMW for off-site treatment and disposal in
accordance with EPA land disposal restrictions.
In addition, LANL would ship 2,578,000 cubic
feet (73,030 cubic meters) of LLW for off-site
disposal.  (This corresponds to shipment of
LANL LLW to an off-site [e.g., regional]
disposal facility to the extent practicable.)
Beginning in 1999, 318,000 cubic feet
(9,010 cubic meters) of legacy TRU waste
would be shipped to WIPP.  LANL would also
ship 67,100 cubic feet (1,900 cubic meters) of
TRU waste generated as a result of future
operations and research to WIPP and
100,600 cubic feet (2,850 cubic meters) of
LLMW in environmental restoration soils for
off-site solidification and disposal.

Waste Storage.  As under the No Action
Alternative, prior to shipment to off-site
treatment, storage, and disposal facilities,
LANL would store  chemical and mixed wastes.
LANL would also store:  legacy TRU waste
until WIPP is opened for disposal; LLMW until
treatment facilities are available; and LLW
uranium chips until sufficient quantities were
accumulated for stabilization campaigns.

Waste Retrieval.  LANL would retrieve
166,000 cubic feet (4,700 cubic meters) of TRU
waste from Pads 1, 2, and 4 by 2004 (same level
as the No Action Alternative).

Other Waste Processing.  LANL would
demonstrate treatment (e.g., electrochemical) of

LLMW liquids, land farm oil-contaminated
soils at Area J, stabilize 14,500 cubic fe
(410 cubic meters) of uranium chips, an
provide special case treatment for 23,650 cu
feet (670 cubic meters) of TRU waste.  The
activities would be the same as under the N
Action Alternative.  

Disposal.  LANL would dispose of 3,530 cubic
feet (100 cubic meters) of LLW in shafts a
Area G,  98,800 cubic feet (2,800 cubic meter
of LLW and small quantities of radioactively
contaminated PCBs in disposal cells at Area
(this is the LANL LLW for which LANL has a
unique disposal capability, or for which there 
no approved transportation configuration
approximately 3,530 cubic feet (100 cub
meters) of administratively controlled industria
solid wastes in cells at Area J annually, a
nonradiological classified wastes in shafts 
Area J. 

In addition, under all alternatives, LANL would
construct storage domes for TRU wast
recovered from Pads 1, 2, and 4.  This 
described under the No Action Alternative
section 3.1.15.

3.4 GREENER  ALTERNATIVE

The name and general description for th
alternative were provided by interested citize
as a result of the scoping process.  The Gree
Alternative uses existing LANL capabilities
with an emphasis on basic science, wa
minimization and treatment, dismantlement 
nuclear weapons, nonproliferation, and oth
areas of national and international importanc
Thus, while similar activities may occur unde
both the Expanded Operations and Green
Alternatives, the purpose for which th
activities would be conducted under the Green
Alternative would focus on science, was
management, and nuclear weapo
dismantlement.
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This alternative does not change any LANL
missions, nor add or eliminate LANL programs
or projects.  This alternative includes increased
activities and operations in areas of emphasis
including:  neutron science, health and nuclear
medicines research, basic science research (e.g.,
the fundamental nature of matter), waste
minimization technologies, environmental
restoration technologies, nuclear weapons
dismantlement, international nuclear safety, and
nonproliferation.  These increased activities are
combined with the Reduced Operations or No
Action levels of defense mission activities at
LANL to make up the Greener Alternative.

Construction projects required for LANL
support operations are included in the Greener
Alternative.  Construction also may be
necessary to support consolidation of various
operations to a reduced “footprint,” to optimize
some facilities for increased levels of
operations, and/or to increase LANL
capabilities and capacities as required to
accomplish assigned programs, projects, and
activities.  These construction or upgrade
activities are identified insofar as they are
associated with key facilities, as described
below.  

3.4.1 Plutonium Facility Complex

The Plutonium Facility Complex (TA–55) is
described in chapter 2 (section 2.2.2.1).  Under
the Greener Alternative, the following activities
would occur at this complex.

Plutonium Stabilization.  LANL would
recover, process, and store its existing
plutonium residue inventory in 8 years.  

Manufacturing Plutonium Components.  As
with the Reduced Operations Alternative,
LANL would produce up to 12 plutonium pits
per year in order to maintain the technical
capability to understand pit characteristics and
behavior.  In addition, it would fabricate other
parts and samples for research and development

at the same levels as under the No Acti
Alternative.

Surveillance and Disassembly of Weapons
Components.  LANL would disassemble up to
65 pits per year (up to 40 pits would b
destructively examined).  Up to 20 pits would b
nondestructively examined.

Actinide Materials Science and Processing
Research and Development.  As under the No
Action Alternative, LANL would continue to
conduct research on plutonium (and oth
actinide) materials.  The types and levels 
these activities are the same under th
alternative as under the No Action Alternativ
LANL would demonstrate the disassembly
conversion of 1 to 2 pits per day (up to 40 p
total) using hydride-dehydride processe
LANL would expand research in the materia
disposition technologies to support weapo
disassembly.  Up to 5,000 curies of neutro
sources (plutonium-239/beryllium and
americium-241/beryllium) and neutron source
other than sealed sources would be process
LANL would not process actinides and woul
not use tritium separation, but would reta
these capabilities.  LANL would perform
decontamination of 10 to 15 uranium
components per month.

Research in support of DOE’s actinide clean-
activities and on actinide processing and wa
activities at DOE sites would be conducted 
the same level as the Expanded Operatio
Alternative.  In addition, as under the Expand
Operations Alternative, LANL would stabilize
larger quantities of specialty items and residu
from other DOE sites.  As under the No Actio
Alternative, LANL would fabricate and study
small amounts of nuclear fuels used in terrestr
and space reactors; fabricate and stu
prototype fuel for lead test assemblies; a
analyze samples.  As under the Expand
Operations Alternative, LANL would develop
safeguards instrumentation for plutonium ass
at a level increased from that of the No Actio
Alternative. 
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Fabrication of Ceramic-Based Reactor Fuels.
LANL would make prototype MOX fuel and
would continue research and development on
other fuels.

Plutonium-238 Research, Development, and
Applications. LANL would process, evaluate,
and test up to 55 pounds (25 kilograms) of
plutonium-238 per year in production of
materials and parts to support space and
terrestrial uses.  In addition, LANL would
recover, recycle, and blend up to 40 pounds
(18 kilograms) per year of plutonium-238. 

Storage, Shipping, and Receiving.  The NMSF
is to be renovated to perform as originally
intended:  to serve as a vault for the interim
storage of up to 7.3 tons (6.6 metric tons) of the
LANL SNM inventory, mainly plutonium.  The
NMSF renovation is included in all alternatives.  

Under all alternatives, the Plutonium Facility
would be renovated to ensure the continued
availability of existing capabilities, as described
under the No Action Alternative, section 3.1.1.

It is recognized that projects plans change over
time.  If this alternative is selected, the
construction projects proposed under this
alternative (as described above), would be
reviewed prior to construction to determine
whether additional NEPA analysis is required.

3.4.2 Tritium Facilities

The Tritium Facilities are described in chapter 2
(section 2.2.2.2).  Under the Greener
Alternative, the following activities would
occur at these facilities.

High-Pressure Gas Fills and Processing.
LANL would handle and process tritium gas in
quantities of up to 3.53 ounces (100 grams) at
the WETF approximately 20 times per year. 

Gas Boost System Testing and Development.
Approximately 15 times per year, LANL would
conduct gas boost system research,

development, and testing and gas process
operations at WETF involving quantities of u
to 3.53 ounces (100 grams) of tritium.  

Cyrogenic Separation.  At TSTA, LANL
would purify and process tritium gas in
quantities of up to 7.06 ounces (200 grams)
five to six operations per year using cryogen
separation for the purpose of alternative ener
development.

Diffusion and Membrane Purification.
LANL would conduct research on tritium
movement and penetration through materials
including major experimental efforts
approximately six to eight experiments pe
month and continuous use for effluen
treatment, with a focus on  waste reduction.  

Metallurgical and Material Research.  LANL
also would conduct metallurgical  and materia
research involving tritium, including researc
and application studies regarding tritium
storage.  

Thin Film Loading.   In addition, LANL would
use its thin film loading capability (involving
chemically bonding tritium to a metallic
surface) for tritium loading of neutron tub
targets, processing approximately 800 units p
year using small quantities of tritium (same 
the No Action Alternative).

Gas Analysis.  LANL’s activities to measure
the composition and quantities of gases us
would increase from the No Action Alternativ
level in support of tritium operations under th
alternative.

Calorimetry.   LANL’s calorimetry
measurements (a nondestructive method 
measuring the amount of tritium in a containe
would increase (as compared to the No Acti
Alternative) under this alternative in support o
tritium operations.  

Solid Material and Container Storage.
Tritium would continue to be stored on site i
WETF, TSTA, and TSFF.  
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Under all alternatives, LANL would remodel
Building 16–450 and connect it to WETF in
support of neutron tube target loading.

3.4.3 Chemistry and Metallurgy 
Research Building

The CMR Building is described in chapter 2
(section 2.2.2.3).  Under the Greener
Alternative, the following activities would
occur at this facility.  

Analytical Chemistry.  LANL would provide
sample analysis in support of actinide research
and processing activities, processing
approximately 5,200 samples per year (same as
the No Action Alternative).  

Uranium Processing.  LANL would conduct
activities to recover, process, and store LANL’s
highly enriched uranium inventory over the next
8 years (same as the No Action Alternative).  

Destructive and Nondestructive Analysis.  Up
to a total of 10 secondary assemblies (1 per
year) would be evaluated through destructive
and nondestructive analysis and disassembly
(same as the No Action Alternative).  

Nonproliferation Training.   LANL would also
conduct more nonproliferation training using
quantities of SNM than under the No Action
Alternative and would possibly use different
types of SNM in that training.  

Actinide Research and Processing.  LANL
would process up to 5,000 curies of neutron
sources (both plutonium-238/beryllium and
americium-241/beryllium sources) per year and
would process neutron sources other than sealed
sources.  In addition, up to a total of 1,000
plutonium-238/beryllium and americium-241/
beryllium neutron sources would be staged in
CMR Building Wing 9 floor holes.  LANL
would begin a research and development effort
on spent nuclear fuels related to long-term
storage and would analyze components in spent

and partially spent fuels, including research a
development into monitoring of spent react
fuels.  Further, LANL would characterize
approximately 50 samples per year usin
metallurgical microstructural/chemical analys
and would conduct compatibility testing o
actinides and other metals in order to stu
long-term aging and other material effect
LANL would also conduct analysis of TRU
waste disposal related to the validation of WIP
performance assessment models, characte
TRU waste, and analyze gas generation such
that which could occur during transportation 
WIPP.  Further, LANL would demonstrate
decontamination technologies for actinide
contaminated soils and materials and develop
actinide precipitation method to reduce mixe
wastes in LANL effluents.

Fabrication and Metallography.  LANL
would produce 1,080 targets per year f
production of molybdenum-99, with each targ
containing approximately 0.71 ounce
(20 grams) of uranium-235.  In addition, LANL
would support highly enriched uranium
processing research and development pi
operations and casting and fabricate me
shapes using from 2.2 to 22 pounds (1 
10 kilograms) of highly enriched uranium in
each operation, with an annual throughput 
approximately 2,200 pounds (1,000 kilogram
(which would be retained in the LANL materia
inventory).  (These activities are at the sam
levels as under the No Action Alternative.)  

In addition, four projects currently in
development or implementation at the CM
Building are included in all alternatives, a
described under the No Action Alternative
section 3.1.3.  

3.4.4 Pajarito Site (Los Alamos 
Critical Experiments Facility)

The Pajarito Site is described in chapter
(section 2.2.2.4).  Under the Greene
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Alternative, the following activities would
occur at this facility.

LANL would continue to conduct experiments
and tests in all of the areas described in
section 2.2.2.4.  The level of dosimeter
assessment and calibration, skyshine, and
vaporization experiments would be the same as
the No Action Alternative; other experiments
would increase by about 25 percent over the No
Action Alternative level (the same as the
Expanded Operations Alternative).  In those
areas where nuclear criticality experiments
would increase, the nuclear materials inventory
would increase by about 20 percent over the
No Action Alternative level.  As under the No
Action Alternative, LANL would also develop
safeguards instrumentation and perform
research and development activities for SNM,
light detection and ranging experiments,
materials processing, interrogation techniques,
and field systems.  

3.4.5 Sigma Complex

The Sigma Complex is described in
section 2.2.2.5.  Under the Greener Alternative,
the following activities would occur at this
complex.

Research and Development on Materials
Fabrication, Coating, Joining, and
Processing.  Under the Greener Alternative, as
under the No Action Alternative, LANL would
continue to fabricate items from metals,
ceramics, salts, beryllium, enriched uranium,
depleted uranium, and other uranium isotope
mixtures.  Activities include casting, forming,
machining, polishing, coating, and joining.  

Characterization of Materials.  LANL would
also continue research and development
activities on properties of ceramics, oxides,
slicides, composites, and high-temperature
materials; analyze up to 24 tritium reservoirs per
year; and develop a library of aged non-SNM
materials from stockpiled weapons and develop

techniques to test and predict changes.  As un
the Expanded Operations Alternative, up 
2,500 non-SNM samples, including uranium
would be stored and characterized.

Fabrication of Metallic and Ceramic Items.
LANL would (as under the No Action
Alternative), on an annual basis, fabrica
stainless steel and beryllium components f
approximately 50 plutonium pits, 50 to 10
reservoirs for tritium, components for up to 5
secondary assemblies (of depleted uraniu
depleted uranium alloy, enriched uranium
deuterium, and lithium), nonnuclea
components for research and development 
major hydrotests and 20 to 40 joint te
assemblies, beryllium targets, targets and ot
components for accelerator production 
tritium research, test storage containers f
nuclear materials stabilization, and nonnucle
(stainless steel and beryllium) components f
up to 20 plutonium pit rebuilds.

In addition, all of the alternatives includ
construction, renovation, and modificatio
projects that are underway and planned in t
near term for the purpose of maintaining th
availability and viability of the Sigma Complex
as described under the No Action Alternativ
section 3.1.5.  

It is recognized that project plans change ov
time.  If this alternative is selected, th
construction projects proposed under th
alternative (as described above), would 
reviewed prior to construction to determin
whether additional NEPA analysis is required

3.4.6 Materials Science Laboratory

The MSL is described in chapter
(section 2.2.2.6).  Under the Greene
Alternative, the following activities would
occur at this facility.

Materials Processing.  LANL would continue
research at current levels for six of its eig
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materials processing activities at the MSL; these
capabilities are:  thermomechanical processing,
microwave processing, heavy equipment
materials, single crystal growth, amorphous
alloys, and powder processing.  The materials
synthesis/processing activities would be
expanded for nonweapons applications and to
develop environmental and waste management
technologies; wet chemistry would be expanded
to develop a remediation chemistry capability. 

Mechanical Behavior in Extreme
Environments.  LANL would continue
dynamic testing and fabrication and assembly
research at current levels.  Mechanical testing
would be expanded for nonweapons
applications.  

Advanced Materials Development.  LANL
would continue activities in materials, synthesis
and characterization, and ceramics capabilities
at current levels of research; the research effort
for high-temperature superconductors would be
increased from the No Action Alternative level.

Materials Characterization.  LANL would
also expand activities in the six materials
characterization areas:  surface science
chemistry, corrosion characterization, electron
microscopy, x-ray, optical metallography, and
spectroscopy.  Research into environmental
corrosives would also be conducted.

3.4.7 Target Fabrication Facility

The Target Fabrication Facility is described in
section 2.2.2.7.  Under the Greener Alternative,
the following activities would occur at this
facility.  (These are the same as the No Action
Alternative levels.)

Precision Machining and Target Fabrication.
LANL would provide targets and specialized
components for approximately 1,200 laser and
physics tests per year, including a 10 percent
annual growth in operations for the next
10 years.  

Polymer Synthesis.  LANL would produce
polymers for targets and specialize
components for approximately 1,200 laser a
physics tests per year, including a 10 perce
annual growth in operations for the ne
10 years.  Other activities at this facility woul
be redirected to advanced materials resea
and manufacturing, waste treatment, ener
technologies, and environmental restorati
technology, with the potential for a modera
increase in operations.

Chemical and Physical Vapor Deposition.
LANL would coat targets and specialize
components for approximately 1,200 laser a
physics tests per year, including a 10 perce
annual growth in operations for the ne
10 years.  Other activities at this facility woul
be redirected to advanced materials resea
and manufacturing, waste treatment, ener
technologies, and environmental restorati
technology, with the potential for a modera
increase in operations.  Support for p
manufacturing operations would be the same
under the No Action Alternative. 

3.4.8 Machine Shops

The Machine Shops are described in chapte
(section 2.2.2.8).  Under the Greene
Alternative, the following activities would
occur at this facility.  (These are at the sam
levels as under the No Action Alternative.)

The Machine Shops would provide fabricatio
support for the dynamic experiments progra
and explosive research studies, support up to
hydrodynamic tests annually, manufacture 20
40 joint test assembly sets annually, and prov
general laboratory fabrication support a
requested.  LANL would also continue it
fabrication activities using unique and unusu
materials and provide appropriate dimension
inspection of these activities.
3–44



Alternatives for the Continued Operation of LANL

rt
st
and
nt

led

nd
le
ely
d
.
ts

re
d

d

r 2
or

,

.
g

C;
r;
r

H

3.4.9 High Explosives Processing 
Facilities

The High Explosives Processing Facilities are
described in section 2.2.2.9.  Under this
alternative, 19,400 pounds (8,800 kilograms) of
explosives and 1,150 pounds (520 kilograms) of
mock explosives would be used annually (as an
indicator of overall activity levels in this key
facility).  Under the Greener Alternative, the
following activities would occur at these
facilities.

High Explosives Synthesis and Production.
Under the Greener Alternative, as under the
Reduced Operations Alternative, LANL would
reduce its current level of high explosives
synthesis and production research and
development, production of new materials and
formulation of plastic-bonded explosives
by approximately 60 percent.  Process
development would decrease over current levels
and materials and components for directed
stockpile production would be produced at a
reduced level (approximately 60 percent of the
No Action Alternative).  

High Explosives and Plastics Development
and Characterization.  LANL would evaluate
stockpile returns and decrease efforts in
development and characterization of new
plastics and high explosives for stockpile
improvement.  LANL would also conduct
research into high explosives waste treatment
methods, with the overall level of effort reduced
to about 60 percent of the No Action
Alternative.

High Explosives and Plastics Fabrication.
LANL would reduce its traditional stockpile
surveillance and process development over No
Action Alternative levels by approximately
60 percent.  Stockpile surveillance fabrication
for hydrodynamic and environmental testing
would be reduced to approximately 75 percent
of the No Action Alternative.

Test Device Assembly.  Operations would be
increased over current levels to suppo
stockpile related hydrodynamic tests, joint te
assemblies, environmental and safety tests, 
slightly increased research and developme
activities.  Approximately 30 major
hydrodynamic test devices would be assemb
annually.

Safety and Mechanical Testing.  As under the
Reduced Operations Alternative, safety a
environmental testing related to stockpi
assurance would be reduced to approximat
80 percent of No Action Alternative levels an
predictive models would be improved
Approximately 12 safety and mechanical tes
would be conducted annually.

Research, Development, and Fabrication of
High-Power Detonators.  As under the No
Action Alternative, LANL would increase
efforts to support SSM activities, manufactu
up to 20 major product lines per year, an
support DOE-wide packaging an
transportation of electro-explosive devices.

3.4.10 High Explosives Testing

High explosives testing is described in chapte
(section 2.2.2.10).  The Greener Alternative f
LANL’s high explosives testing facilities is the
same as the No Action Alternative
section 3.1.10.

3.4.11 Los Alamos Neutron Science 
Center

LANSCE is described in section 2.2.2.11
Under the Greener Alternative, the followin
activities would occur at this facility.

Accelerator Beam Delivery, Maintenance,
and Development.  LANSCE would deliver a
linear accelerator beam to Areas A, B, and 
the WNR buildings; the Manuel Lujan Cente
the dynamic test facility; and a new IPF fo
10 months each year (6,400 hours).  The +
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beam current would be 1,250 microamps and
the H- beam current would be 200 microamps.
The beam delivery and support equipment
would be reconfigured to support new facilities,
upgrades, and experiments.  

A 40-million electron volt LEDA would be built
and operated in an existing facility
(TA–53–365) for 10 to 15 years, operating up to
approximately 6,600 hours per year.  This
facility would be constructed and operated as
described under the Expanded Operations
Alternative, section 3.1.11. 

Experimental Area Support.  Support
activities would continue, consistent with the
levels of operation under this alternative.
Remote handling and packaging of radioactive
materials and wastes at LANSCE would
increase to handle waste generation that results
from the facility construction and modifications
at LANSCE for LPSS and for the
decontamination of Area A East under this
alternative.

Neutron Research and Technology.  LANL
would conduct 1,000 to 2,000 different
experiments annually, using neutrons from the
Manuel Lujan Center, WNR, and the LPSS.
LANL would construct and operate the LPSS as
described under the Expanded Operations
Alternative, section 3.2.11. 

LANL also would continue to support contained
weapons-related experiments using small to
moderate quantities of high explosives.  These
experiments would include: 

• Experiments with nonhazardous materials 
and small quantities of high explosives (up 
to approximately 100 per year) 

• Experiments with up to 10 pounds 
(4.54 kilograms) of high explosives and/or 
depleted uranium (up to approximately 30 
per year) 

• Experiments with small quantities of 
actinides, high explosives, and sources (up 
to approximately 40 per year) 

• Shockwave experiments involving small 
amounts, up to nominally 0.18 ounce 
(5 grams), of plutonium 

Accelerator-Driven Transmutation
Technology.  LANL would conduct lead target
tests for 2 years at the Area A beam sto
construct and operate the 1-megawatt, and th
the 5-megawatt target/blanket experiments, 
described under the Expanded Operatio
Alternative, section 3.2.11.  

Subatomic Physics Research.  LANL would
conduct 5 to 10 physics experiments annually
Manuel Lujan Center,  WNR, and LPSS an
conduct proton radiography experiment
Proton radiography experiments would includ
contained experiments using small to modera
quantities of high explosives, similar to thos
described above under Neutron Research a
Technology.

Medical Isotope Production.  Up to
approximately 50 targets per year would b
irradiated for medical isotope production an
exotic and neutron rich/deficient isotopes wou
be produced.  LANL would also construct an
operate the Exotic Isotope Production Facili
as described under the Expanded Operatio
Alternative, section 3.2.11.

LANL would decontaminate Area A East as
described under the Expanded Operatio
Alternative, section 3.2.11. 

High-Power Microwave and Advanced
Accelerators.  Research and development 
this area would be conducted at the same lev
described under the No Action Alternative.

Under all alternatives, the following facilities
(as described under the No Action Alternativ
section 3.1.11 and in chapter 2, section 2.2.2.
would be constructed and operated (based 
previous NEPA reviews):

• LEDA
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• Proton radiography and neutron 
spectroscopy facilities

• IPF relocation  
• SPSS enhancement 

It is recognized that project plans change over
time.  If this alternative is selected, the
construction projects proposed under this
alternative (as described above), would be
reviewed prior to construction to determine
whether additional NEPA analysis is required.

3.4.12 Health Research Laboratory

The HRL is described in chapter 2
(section 2.2.2.12).  With one exception,
activities at HRL under the Greener Alternative
would be the same as those described for the
Expanded Operations Alternative in
section 3.2.12.  LANL’s neurobiology research,
using magnetic fields produced in active areas
of the brain to map human brain locations
associated with certain sensory and cognitive
functions, would be increased to twice the level
of the No Action Alternative.

3.4.13 Radiochemistry Facility

The Radiochemistry Facility is described in
section 2.2.2.13.  As an indicator of overall
activity levels, these operations would be
expected to require about 250 FTEs.  Under the
Greener Alternative, the following activities
would occur at this facility.

Radionuclide Transport.  Under the Greener
Alternative, as under the Expanded Operations
Alternative, LANL would conduct 80 to 160 of
these studies annually, but the studies would
support environmental remediation.

Environmental Remediation.  Environmental
remediation activities would be the same as the
Expanded Operations Alternative
(approximately double the No Action
Alternative level of operations).  

Ultra-Low-Level Measurements.  These
activities would also be at the same levels as 
Expanded Operations Alternative (about doub
the No Action Alternative level).  

Nuclear/Radiochemistry.  These operations
would be approximately the same as the N
Action Alternative overall levels; however
weapons work would be reduced by half, an
nonweapons work would be increased b
10 percent.

Isotope Production.  LANL would conduct
target preparation, irradiation, and processing
recover medical and industrial applicatio
isotopes at the same level as the No Acti
Alternative.  

Actinide/Transuranic Chemistry.  LANL also
would perform radiochemical separations at t
No Action Alternative level of operations
however, these activities would suppo
nonweapons programs.

Data Analysis.  LANL would re-examine
archive data and measure nuclear proc
parameters of interest to weapons radiochem
at a level slightly lower than the No Action
Alternative level (same as under the Reduc
Operations Alternative).  

Inorganic Chemistry.  LANL would conduct
synthesis, catalysis, and actinide chemis
activities at a level approximately 50 perce
higher than that of the No Action Alternative.

Structural Analysis.  As under the Expanded
Operations Alternative, LANL would perform
these activities at approximately twice the N
Action Alternative level of operation.  

Sample Counting.  LANL’s sample counting
activity to measure the quantity of radioactivit
in samples using alpha, beta, and gamma 
counting systems would be the same as the 
Action Alternative.
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3.4.14 Radioactive Liquid Waste 
Treatment Facility

The RLWTF is described in chapter 2
(section 2.2.2.14).  Under the Greener
Alternative, the following activities would
occur at this facility.

Waste Characterization, Packaging, and
Labeling.  Under the Greener Alternative, as
under the No Action Alternative, LANL would
support, certify, and audit generator
characterization programs and maintain the
WAC for the RLWTF.  

Waste Transport, Receipt, and Acceptance.
LANL would also collect radioactive liquid
waste from generators and transport it to the
RLWTF in TA–50.  

Radioactive Liquid Waste Pretreatment.
LANL would pretreat 185,000 gallons
(700,000 liters) of RLW per year at TA–21;
6,600 gallons (25,000 liters) of RLW per year at
TA–50; and solidify, characterize, and package
71 cubic feet (2 cubic meters) of TRU waste
sludge per year at TA–50.

Radioactive Liquid Waste Treatment.  LANL
would install equipment for nitrate reduction in
mid 1999, treat 6.6 million gallons (25 million
liters) of RLW per year; dewater, characterize,
and package 247 cubic feet (7 cubic meters) of
LLW sludge per year; and solidify, characterize,
and package 812 cubic feet (23 cubic meters) of
TRU waste sludge per year.  This would be the
same level of operations as the No Action
Alternative.

Decontamination Operations.  The
decontamination operations at RLWTF under
the Greener Alternative would be the same as
those under the No Action Alternative described
in section 3.1.14.

Three modifications were recently completed or
are planned for the RLWTF:  an upgrade to the
influent tank system, installation of a new

process for treatment of RLW, and installatio
of additional treatment steps for removal 
nitrates.  These have all been previous
reviewed under NEPA and are included in all 
the SWEIS alternatives, as described under 
No Action Alternative, section 3.1.14 and i
section 2.2.2.14.  

3.4.15 Solid Radioactive and 
Chemical Waste Facilities

The Solid Radioactive and Chemical Was
Facilities are described in section 2.2.2.1
Under the Greener Alternative, the followin
activities would occur at these facilities.

Waste Characterization, Packaging, and
Labeling.  Under the Greener Alternative, a
under the No Action Alternative, LANL would
support, certify, and audit generato
characterization programs and maintain t
WAC for LANL waste management facilities
At the Solid Radioactive and Chemical Was
Facilities, LANL would characterize
26,800 cubic feet (760 cubic meters) of lega
LLMW; characterize 318,000 cubic fee
(9,010 cubic meters) of legacy TRU wast
verify characterization data at the RAN
Facility for unopened containers of LLW an
TRU waste; maintain the WAC for off-site
treatment, storage, and disposal facilities; a
overpack and bulk waste containers.

As under the No Action Alternative, LANL
would also perform coring and visual inspectio
of a percentage of TRU waste package
ventilate 16,700 drums of TRU waste retrieve
during the TWISP, and maintain the curre
version of the WIPP WAC and coordinate wit
WIPP operations.

Compaction.  LANL would compact up to
706,000 cubic feet (20,000 cubic meters) 
LLW.  

Size Reduction.  In addition, 91,800 cubic fee
(2,600 cubic meters) of TRU waste would b
reduced in size at the WCRR Facility in TA–5
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and the Drum Preparation Facility in TA–54
(the same level as under the No Action
Alternative).

Waste Transport, Receipt, and Acceptance.
LANL would collect chemical and mixed
wastes from LANL generators and transport
them to TA–54.  LANL would ship 32,000 tons
(29,000 metric tons) of chemical wastes and
127,400 cubic feet (3,610 cubic meters) of
LLMW for off-site treatment and disposal is
accordance with EPA land disposal restrictions.
In addition, LANL would ship 2,587,500 cubic
feet (73,300 cubic meters) of LLW for off-site
disposal.  (This corresponds to shipment of
LANL LLW to an off-site [e.g., regional]
disposal facility to the extent practicable.)
Beginning in 1999, 318,000 cubic feet (9,010
cubic meters) of legacy TRU waste would be
shipped to WIPP.  LANL would also ship
87,900 cubic feet (2,490 cubic meters) of TRU
waste generated as a result of future operations
and research to WIPP and 100,600 cubic feet
(2,850 cubic meters) of LLMW in
environmental restoration soils for off-site
solidification and disposal.

Waste Storage.  As under the No Action
Alternative, prior to shipment to off-site
treatment, storage, and disposal facilities,
LANL would store  chemical and mixed wastes.
LANL would also store:  legacy TRU waste
until WIPP is opened for disposal; LLMW until
treatment facilities are available; and LLW
uranium chips until sufficient quantities were
accumulated for stabilization campaigns.

Waste Retrieval.  LANL would retrieve
165,900 cubic feet (4,700 cubic meters) of TRU
waste from Pads 1, 2, and 4 by 2004 (same level
as the No Action Alternative).

Other Waste Processing.  LANL would
demonstrate treatment (e.g., electrochemical) of
LLMW liquids, land farm oil-contaminated
soils at Area J, stabilize 14,500 cubic feet

(410 cubic meters) of uranium chips, an
provide special case treatment for 23,650 cu
feet (670 cubic meters) of TRU waste.  The
activities would be the same as under the N
Action Alternative.  

Disposal.  LANL would dispose of
14,500 cubic feet (410 cubic meters) of LLW i
shafts at Area G, 423,600 cubic fee
(12,000 cubic meters) of LLW and sma
quantities of radioactively contaminated PCB
in disposal cells at Area G (this is the LAN
LLW for which LANL has a unique disposa
capability, or for which there is no approve
transportation configuration), approximatel
3,530 cubic feet (100 cubic meters) o
administratively controlled industrial solid
wastes in cells at Area J annually, an
nonradiological classified wastes in shafts 
Area J. 

In addition, under all alternatives, LANL would
construct storage domes for TRU wast
recovered from Pads 1, 2, and 4.  This 
described under the No Action Alternative
section 3.1.15.

3.5 ALTERNATIVES  CONSIDERED 
BUT NOT ANALYZED  IN DETAIL  
IN THE SWEIS

Comments received during prescoping a
scoping were carefully considered by DOE
Several alternatives identified during scopin
were examined by DOE but determined to 
unreasonable because they could not 
implemented within the 10-year time frame o
the SWEIS analysis, or because they would n
allow DOE to meet its core mission
requirements.  (LANL’s support for DOE
missions is described in chapter 1 [section 1.1
These alternatives include:  decommissioning
LANL, conversion to nondefense activities
privatization, and operating LANL exclusively
as a National Environmental Research Park.
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3.5.1 Decontamination and 
Decommissioning LANL

Under this alternative, LANL operations would
be phased out and all facilities of LANL
decontaminated and decommissioned as soon as
practicable.  The site is a government
reservation, and therefore, would be transferred
by the DOE property disposition process
following decommissioning.

This alternative is not considered in detail in the
SWEIS because it is unreasonable in the
foreseeable future under the terms of the
National Defense Authorization Act of 1994
[Public Law (PL) 103–160] and presidential
policy guidance on the future of the laboratories
(DOE 1995a).  Under this act, as well as
national security policy, the maintenance of a
safe and reliable nuclear weapons stockpile will
remain a cornerstone of the U.S. nuclear
deterrent for the foreseeable future and the
continued vitality of all three DOE weapons
laboratories (LANL, Lawrence Livermore
National Laboratory, and Sandia National
Laboratories) is essential to ensuring national
security.  Core intellectual and technical
competencies and the facility capabilities and
capacities housed in these weapons laboratories
are essential to meeting DOE’s technical
responsibilities for development and
maintenance of the U.S. nuclear weapon
stockpile. 

There is a clear national security requirement
for continued operation of LANL for stockpile
stewardship and management based on
PL 103–160 and other statutes, the DoD
Nuclear Posture Review, Presidential Decision
Directives, and the Nuclear Weapon Stockpile
Memorandum.  It is also not economically
feasible for certain specific work activities
conducted at LANL to be reassigned to other
DOE laboratories (see PL 103-160 and
DOE 1996a, Volume I, Sections 2.2 and 2.3).

Therefore, because the continued operation of
LANL is essential to DOE implementation of

PL 103–160 and other statutes, as well as 
Presidential Decision Directives and for U.S
compliance with treaties (including the firs
Strategic Arms Reduction Treaty [START I]
START II, Nuclear Nonproliferation Treaty,
and the Proposed comprehensive Test B
Treaty), as well as extensive congression
guidance and national security polic
implementation documents, decontaminatio
and decommissioning of LANL is not a feasib
alternative and is not considered in detail in t
SWEIS.

3.5.2 Elimination of All Weapons-
Related Work (Including 
Stockpile Stewardship and 
Management) from 
Continued Operation of 
LANL

Under this alternative, operations at LAN
would continue, but all weapons work exce
currently authorized pit disassembly
stabilization, and storage would cease.  Th
alternative is unreasonable because it would 
allow DOE to meet its mission requiremen
under the terms of the Atomic Energy Act of
1954 (42 U.S.C. §2011).  This alternative is als
unreasonable because of the unique expert
capabilities, and responsibilities of DOE
assigned under the National Defense
Authorization Act of 1994 (PL 103–160) as well
as other acts and the 1995 presidential decis
that declares that all three weapons laborator
are essential to meeting national secur
requirements (DOE 1995a).  In fact, because
the proposed Comprehensive Test Ban Tre
and the moratorium on nuclear testing, th
importance of operations at LANL supportin
weapons safety and reliability has increase
LANL is the laboratory responsible for the
design of the majority of nuclear weapons th
are expected to continue to comprise the U
stockpile under the arms control agreements a
treaties.  With no new design weapons bei
produced, the U.S. will experience a
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increasingly aging nuclear stockpile.  The
average age of a stockpile weapon is currently
13 years.  By the year 2005, the average age will
be 20 years, which is the design basis for these
weapons.  The oldest weapons will be about
35 years old at that time.  LANL is responsible
for the safety and reliability of a substantial
number of the weapons in the enduring
stockpile.

The confidence in the performance of the
nuclear explosives package has traditionally
been based on underground nuclear detonation
test data, aboveground experiments, computer
simulations, surveillance data, and technical
judgment.  In a future without additional
underground testing, the capabilities of LANL
must be increasingly employed to assess and
solve stockpile problems.  The ability to assess
nuclear components is more difficult without
underground testing and with limited “aging”
data; therefore, new facilities such as the
DARHT Facility are critical to stockpile
assurance (DOE 1995c).  Repairs and
replacements that are “certified” (that is, the
weapon is assured to continue to be safe and
reliable) will be needed to support even the most
minimal stockpile projections (DOE 1996a,
Volume I, Section 2.3.4). DOE must rely on
improved experimental capabilities coupled
with improved computational capability to
address safety and reliance questions
concerning the stockpile.  These techniques are
also essential to the nonproliferation, recovery,
and disassembly of weapons and weapons
components from outside the U.S.

For the foreseeable future, it is not reasonable to
pursue a course that would eliminate weapons
research and development, surveillance,
computational analyses, components
manufacturing, and experimentation from being
undertaken at LANL because it would be
counter to national security policy and
congressional guidance.  Further, moving
these capabilities elsewhere would require
expenditures that are unreasonable and
significantly increase the risk of continued

stockpile safety and reliability during the
lengthy period required for relocation.  (In an
case, such a relocation could not reasonably
completed in the next 10 years.)  Therefore, th
alternative has been eliminated from furth
consideration in the SWEIS. 

3.5.3 Operating LANL Exclusively 
as a National Environmental 
Research Park

In August 1977, LANL was dedicated as 
National Environmental Research Pa
(NERP), a program managed by DOE 
response to congressional legislation to set as
land for ecosystem preservation and study. 
addition to LANL, six other NERPs are locate
at DOE sites and associated with nation
laboratories.  The ultimate goal of program
associated with LANL is to encourag
environmental research that will contribute 
understanding how people can best live 
balance with nature while enjoying the benefi
of technology.  Recent research at the NER
emphasizes understanding the fundamen
processes governing the interaction 
ecosystems and the hydrologic cycle on t
Pajarito Plateau.  The NERP remains a LAN
program in accordance with legislation, but 
was not intended to eliminate or to add missio
or operations at a site.

An alternative to operate LANL exclusively a
a NERP is not analyzed in the SWEIS becau
it is unfeasible in the foreseeable future and
not consistent with national security policy an
LANL mission element assignments (chapter
section 1.1).  DOE solicited potential new
NERP projects during the scoping for th
SWEIS.  No specific projects were proposed 
commentors as additional NERP projects f
analysis in the SWEIS.  Some activities that a
closely related to the use of the LANL site as
NERP address DOE responsibilities as t
Natural Resources Trustee.  The Natur
Resources Management Plan, initiated in part
a result of the SWEIS process, is being prepa
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to determine existing conditions management
measures at LANL within the context of the
Pajarito Plateau ecosystem (chapter 4,
section 4.5.1.6).

3.5.4 Privatizing the Operations of 
LANL

Regardless of who operates LANL, the risks and
potential consequences are functions of the
specific activities assigned to LANL and the
facilities, equipment, and procedures used to
implement them.  These facilities, equipment,
and procedures would not be expected to change
due to actions such as privatization.  Therefore,
this alternative is indistinct from the alternatives
presented in sections 3.1 through 3.4.

There are restrictions on DOE privatization
possibilities imposed under the terms of the
Atomic Energy Act of 1954 (42 U.S.C. §2015).

Section 2015 governs the transfer of prope
and limits what DOE can do with rea
properties.  Four subchapters govern what c
be done with respect to governme
responsibilities over materials; Subchapter IV
Production of Special Nuclear Materia
Chapter V: Special Nuclear Material
Subchapter VI: Source Material; an
Subchapter VII: By-Product Materials
Furthermore, access to restricted data remain
responsibility of DOE (Subchapter XI).

For these reasons, this alternative w
considered unreasonable and not considered
detail in the SWEIS.  However, the risks pose
by this alternative are not distinctly differen
from those of the No Action Alternative; the
reader is referred to the description an
consequences of that alternative. 
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3.6 COMPARISON OF POTENTIAL  
CONSEQUENCES AMONG 
ALTERNATIVES  FOR CONTINUED  
OPERATION  OF LANL

This section consists of four parts.  The first part
presents a summary of the differences across the
SWEIS alternatives.  The second part presents a
summary comparison of the potential
consequences of the four alternatives for
continued operations of LANL.  The detailed
presentation of potential consequences of the
four SWEIS alternatives is included in
chapter 5.  The third part presents a comparison
of the potential consequences (of both
construction and operations) of the alternatives
for two specific projects, the Expansion of the
TA–54/Area G Low-Level Waste Disposal
Area and the Enhancement of Plutonium Pit
Manufacturing.  Details on the alternatives for
siting and construction for these projects may be
found in volume II of this SWEIS.  The
construction and operations for these projects
are included in the SWEIS Expanded
Operations Alternative, while the SWEIS No
Action Alternative includes the alternative of
not undertaking the construction (and
maintaining operations at the level currently
planned) for each of these projects.  The fourth
part summarizes the ER Project impacts and
benefits; environmental restoration activities do
not change across the SWEIS alternatives.

3.6.1 Summary of Differences in 
Activities Among the SWEIS 
Alternatives

The SWEIS alternatives for the continued
operations of LANL are described in more
detail in sections 3.1 through 3.4.  The
differences in activities at LANL among the
alternatives are within the 15 SWEIS key
facilities (each of which is described in
chapter 2, section 2.2.2).  Tables 3.6.1–1
through 3.6.1–30 (provided at the end of this
chapter) summarize these differences.  These

tables are of two types and are intended to 
complementary:  (1) the Alternatives fo
Continued Operations tables reflect th
activities (significant “markers” are reflected i
the table; more complete descriptions a
provided in sections 2.2, 3.1, 3.2, 3.3, and 3
within each of the key facilities and how thes
activities change across the SWEIS alternativ
(the activity names on these tables match 
capabilities discussed for each key facility 
sections 2.2, 3.1, 3.2, 3.3, and 3.4); and (2) 
Parameter Differences Among Alternatives fo
Continued Operations tables reflect facility
level emissions, waste generation, and oth
measures that are intended to clarify what t
activity-by-activity descriptions mean (in total
for each SWEIS key facility.  Table 3.6.1–31 
a parameter table for the LANL activities othe
than those at the key facilities.  (These activiti
do not vary by alternative.)

3.6.2 Consequences of SWEIS 
Alternatives

Site-wide environmental consequences a
summarized in two tables.  Table 3.6.2–
(provided at the end of this chapter) summariz
the potential consequences of normal operatio
of LANL under the four alternatives.
Table 3.6.2–2 addresses the potent
consequences of a range of transportation a
operational accidents possible at LANL
including beyond design basis acciden
Accidents evaluated include: natura
phenomena, process accidents, and accide
resulting from external human activities (suc
as airplane crashes and transportati
accidents).  

The major contributors to environmenta
impacts of operating LANL are wastewate
discharges and radioactive air emissions.  

• Historic discharges to Mortandad Canyon
from the RLWFT have resulted in above 
background residual radionuclide 
(americium, plutonium, strontium-90, and 
3–53



Alternatives for the Continued Operation of LANL

ce 
  

s, 

  

s, 

, 

.C.  

e 

. 

nt 

t 

ion
o. 
REFERENCES

DOE 1993 Nonnuclear Consolidation Environmental Assessment, Nuclear Weapons 
Complex Reconfiguration Program.  U.S. Department of Energy. DOE/EA-
0792.  Washington, D.C.  June 1993.

DOE 1995a Statement by the President:  Future of Major Federal Laboratories.  The White 
House, Office of the Press Secretary.  1995.

DOE 1995c Dual Axis Radiographic Hydrodynamic Test Facility Final Environmental 
Impact Statement.  U.S. Department of Energy, Albuquerque Operations Offi
and Los Alamos Area Office.  DOE/EIS-0228.  Albuquerque, New Mexico.
August 1995.

DOE 1995d Radioactive Source Recovery Program Environmental Assessment.  U.S. 
Department of Energy, Los Alamos Area Office.  DOE/EA-1059.  Los Alamo
New Mexico.  December 1995.

DOE 1996a Final Programmatic Environmental Impact Statement for Stockpile 
Stewardship and Management.  U.S. Department of Energy.  DOE/EIS-0236.
Washington, D.C.  September 1996.

DOE 1996b Low-Energy Demonstration Accelerator Environmental Assessment.  U.S. 
Department of Energy, Los Alamos Area Office.  DOE/EA-1147.  Los Alamo
New Mexico.  April 1996.

DOE 1996c Medical Isotope Production Project: Molybdenum-99 and Related Isotopes
Environmental Impact Statement.  U.S. Department of Energy, Office of 
Nuclear Energy, Science and Technology.  DOE/EIS-0249.  Washington, D
April 1996.

DOE 1997 Environmental Assessment for the Proposed CMR Building Upgrades at th
Los Alamos National  Laboratory.  U.S. Department of Energy, Los Alamos 
Area Office.  DOE/EA-1101.  Los Alamos, New Mexico.  February 4, 1997

DOE 1998 Pit Disassembly and Conversion Demonstration Environmental Assessme
and Research and Development Activities.  U.S. Department of Energy, Office 
of Fissile Materials Disposition.  DOE/EA-1207.  Washington, D.C.  Augus
1998.

ICRP 1991 Recommendations of the International Commission on Radiological Protect.  
International Commission on Radiological Protection.  ICRP Publication N
60.  Pergamon Press.  New York.  1991.
3–145



LANL SWEIS

os, 

 

, 
 
  

ional 

S. 
LANL 1990 Nonradioactive Air Emissions Inventory (Regulated Air Pollutants Reports).  
Los Alamos National Laboratory, Air Quality and Meteorology Section, 
Environmental Protection (EM–8), Environmental Management.  Los Alam
New Mexico.  1990.

LANL 1995a Installation Work Plan for Environmental Restoration, Revision 5.  Los Alamos 
National Laboratory.  Los Alamos, New Mexico.  November 1995.

LANL 1995b Automatic Chemical Inventory System.  Los Alamos National Laboratory.  Los
Alamos, New Mexico.  January 1996.

LANL 1996 Final Report for the Expedited Cleanup of Material Disposal Area (MDA) M
TA–9.  Appendix F, “Asbestos and RCRA Metal Air Results.”  Prepared by
NES, Inc. for Los Alamos National Laboratory.  Los Alamos, New Mexico.
April 1996.

LANL 1998 Performance Assessment and Composite Analysis for the Los Alamos Nat
Laboratory Low-Level Waste Material Disposal Area G.  Los Alamos National 
Laboratory.  LA-UR-97-85.  Los Alamos, New Mexico.  Submitted to the U.
Department of Energy March 1997.  Approved October 1998.
3–146



LANL SWEIS

ts
me
es
to
ld

es.
e
tly
m
nt
rs,
re.
of
he
t

the
cy
in
ot
 in
lic
all.
e
he
the
e
e

d
ed
s.
re
g
s
re
ed.
ry
he
l

al
d
re
res
th
cesium-137) concentrations as well as 
nitrates in alluvial groundwater and 
sediments.  

• Plutonium deposits have been detected 
along the Rio Grande between Otowi and 
Cochiti Lake.  

• The principal contributors to radioactive air 
emissions have been and continue to be the 
Los Alamos Neutron Science Center and 
high explosives testing activities.

In addition, trace amounts of tritium have been
detected in some samples from the main aquifer.
(Isolated results have indicated the presence of
other radionuclides.  However, results have not
been duplicated in previous or subsequent
samples, making these results suspect.)  

The analysis in the SWEIS indicates that there
would be very little difference in the
environmental impacts among the SWEIS
alternatives analyzed.  The major discriminators
among alternatives would be collective worker
risk due to radiation exposure, socioeconomic
effects due to LANL employment changes, and
electrical power demand.  The lack of notable
differences arises from a number of factors.
First, because there were very few specific new
proposals of significant size, the alternatives
describe a range of minimum to maximum
operations within the constraints of existing
facilities.  Second, the lower limit for minimum
operations in the major nuclear facilities is set
by previous decisions (including those based on
the SSM PEIS) regarding the assignment of
mission and program elements.  Third, when
effects are not large to start with, the changes in
resource parameters that arise from projected
operations under the alternatives also do not
result in large effects.  

Often, there are no differences between accident
impacts among the alternatives, largely as a
result of conservative approaches used in
accident frequency and public consequence.
The inventories used in the analyses are
typically those of permitted or administrative

limits (i.e., controls on the maximum amoun
of material that can be processed at one ti
and/or in storage), rather than operational valu
(i.e., the actual amount of material needed 
perform the task).  The operational values wou
be more likely to change among the alternativ
The administrative limits or inventories ar
selected so that the analyses are sufficien
conservative and bounding to cover maximu
possible operational values.  The accide
frequencies depend upon the accident initiato
such as an aircraft crash, earthquake, or wildfi
These particular initiators are independent 
the operations and of inventory; therefore, t
frequency or likelihood of such an even
remains constant among the alternatives.  In 
few cases of accidents in which the frequen
depends upon operations, the variation 
frequency among the alternatives does n
necessarily translate into a significant change
the risk of an environmental release to the pub
because the value of a release is very sm
Likewise, the risk to workers is affected by th
change in frequency of the operations; but, t
consequence of a single accident remains 
same.  The following information highlights th
similarities and differences between th
consequences of alternatives.

3.6.2.1 Land Resources

There is little difference in the impacts to lan
resources between the No Action, Reduc
Operations, and the Greener Alternative
Differences among the alternatives a
primarily associated with operations in existin
facilities and very little new development i
planned.  Therefore, these impacts a
essentially the same as currently experienc
The Expanded Operations Alternative has ve
similar land resources impacts to those of t
other three alternatives, with the principa
differences being attributable to the visu
impacts of lighting along the propose
transportation corridor (a mitigation measu
intended to reduce the number of road closu
and the accident risk associated wi
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transportation under this alternative) and the
noise and vibration associated with increased
frequency of high explosives testing (as
compared to the other three alternatives).

3.6.2.2 Geology, Geological 
Conditions, and Soils

There is little difference in the impacts to these
resources across the alternatives.  Wastewater
discharge volumes with associated
contaminants do change across the alternatives,
but not to a degree noticeable in terms of
impacts (such as causing soil erosion, for
example).  Under all of the alternatives, small
quantities (as compared to existing conditions)
of contaminants would be deposited in soils due
to continued LANL operations and the ER
Project would continue to remove existing
contaminants at sites to be remediated.

Geological mapping and fault trenching studies
at LANL are currently underway or recently
completed to better define the rates of fault
movement, specifically for the Pajarito Fault,
and the location and possible southern
termination of the Rendija Canyon Fault.
Appendix I (in volume III) of the SWEIS
presents a detailed status of the ongoing and
recently completed seismic hazard studies, as
well as the implications of these studies for
LANL and DOE.  That report indicates that slip
rates (recurrence intervals for earthquakes) are
within the parameters assumed in the 1995
seismic hazards study at LANL (chapter 4,
section 4.2.2.2).

3.6.2.3 Water Resources

Water demand under all alternatives
(section 3.6.2.9, below) is within existing DOE
rights to water, and would result in average
drops of 10 to 15 feet (3.1 to 4.6 meters) in the
water levels in DOE well fields over the next
10 years.  Except for cooling water used for the
TA–53 accelerator facilities, there are not

predominant industrial water users at LANL
Usage, therefore, will remain within a fairly
tight range among the alternatives.  The relat
aspect of wastewater discharges is also withi
narrow range for that reason.  Outfall flow
range from 218 to 278 million gallons (825 t
1,052 million liters) per year across th
alternatives, and these flows are not expected
result in substantial changes to existing surfa
or groundwater quantities.  Outfall flows are n
expected to result in substantial surfa
contaminant transport under any of th
alternatives.  Although mechanisms fo
recharge to groundwater are highly uncertain
is possible that discharges under any of t
alternatives could result in contaminan
transport in groundwater, particularly benea
Los Alamos Canyon and Sandia Canyon and 
site. (The outfall flows associated with th
Expanded Operations and Greener Alternativ
would reflect the largest potential for suc
contaminant transport, and the flows associa
with the Reduced Operations Alternative wou
have the least potential for such transport.)

3.6.2.4 Air Quality

Nonradioactive hazardous air pollutants wou
not be expected to degrade air quality or affe
human health under any of the alternatives.  T
differences across the alternatives do not res
in large changes in chemical usage.  T
activities at LANL are such that large amoun
are not typically used in any industrial proce
(as may be found in manufacturing facilities
but research and development activiti
involving many users dispersed throughout t
site are the norm.  Air emissions are therefo
not expected to change by a magnitude th
would, for example, trigger more stringen
regulatory requirements or warrant continuo
monitoring.  Radioactive air emissions chang
slightly, but are within a narrow range due to th
controls placed on these types of emissions a
the need to assure compliance with regulato
standards.  The collective population radiatio
doses from these emissions range from ab
3–55



LANL SWEIS

e
e
er

ve
m
per
he

s
it
ld
ss

ng
ms
he
 to
he
f
ze
e a
 to
 do
te
 In
ed
al

uld
.1

r

are
d
s)
ses
o
ld
h.

y

ze
es
11 person-rem per year to 33 person-rem per
year across the alternatives (primarily from
LANSCE and high explosives testing
activities), and the radiation dose to the
maximally exposed individual ranges from
1.9 millirem per year to 5.4 millirem per year
across the alternatives (primarily from the
operations at the LANSCE facility).  These
doses are considered in the human health impact
analysis.

3.6.2.5 Ecological and Biological 
Resources

No significant adverse impact to these resources
is projected under any of the alternatives.  The
separate analyses of impacts to air and water
resources constitute some of the source
information for analysis of impacts in this area;
as can be seen from those presentations, the
variation across the alternatives are not of a
sufficient magnitude to cause large differences
in effects.  The impacts of the Expanded
Operations Alternative differ from those of the
other alternatives in that there is some projected
loss of habitat; however, this habitat loss is
small (due to limited new construction)
compared to available similar habitat in the
immediate vicinity, and no significant adverse
effects to ecological or biological resources are
expected.

3.6.2.6 Human Health

The total radiological doses over the next
10 years to the public under any of the SWEIS
alternatives are relatively small, as compared to
doses due to background radiation in the area
(about 0.3 rem per year) and would not be
expected to result in any excess latent cancer
fatalities (LCFs) to members of the public.
Additionally, exposure to chemicals due to
LANL operations under any of the SWEIS
alternatives are not expected to result in
significant effects to either workers or the
public.  Exposure pathways associated with the

traditional practices of communities in th
LANL area (special pathways) would not b
expected to result in human health effects und
any of the alternatives.  The annual collecti
radiation dose to workers at LANL ranges fro
170 person-rem per year to 830 person-rem 
year across the SWEIS alternatives (t
difference is primarily attributable to the
differences in LANSCE accelerator operation
and TA–55–4 actinide processing and p
fabrication activities); these dose levels wou
be expected to result in from 0.07 to 0.33 exce
LCFs per year of operation, respectively, amo
the exposed workforce.  These impacts, in ter
of excess LCFs per year of operation, reflect t
numbers of excess fatal cancers estimated
occur among exposed members of t
workforce over their lifetimes, per year o
LANL operations.  The reader should recogni
that these estimates are intended to provid
conservative measure of the potential impacts
be used in the decision-making process and
not necessarily portray an accura
representation of actual anticipated fatalities. 
other words, one could expect that the stat
impacts form an upper bound, and that actu
consequences could be less but probably wo
not be worse.  Refer to appendix D, section D
(in volume III), for a discussion on the
determination and application of risk factors fo
excess LCFs.

Worker exposures to physical safety hazards 
expected to result in from 417 (Reduce
Operations) to 507 (Expanded Operation
reportable cases each year; typically, such ca
would result in minor or short-term effects t
workers, but some of these incidents cou
result in long-term health effects or even deat

3.6.2.7 Environmental Justice

Executive Order 12898 (Federal Actions to
Address Environmental Justice in Minorit
Populations and Low-Income Populations)
requires every federal agency to analy
whether its proposed action and alternativ
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would have disproportionately high and adverse
impacts on minority or low-income populations.
Based on the analysis of other impact areas,
DOE expects few high and adverse impacts
from the continued operation of LANL under
any of the alternatives, and, to the extent
impacts may be high and adverse, DOE expects
the impact to affect all populations in the area
equally.  DOE also analyzed human health
impacts from exposure through special
pathways, including ingestion of game animals,
fish, native vegetation, surface waters,
sediments, and local produce; absorption of
contaminants in sediments through the skin; and
inhalation of plant materials.  The special
pathways have the potential to be important to
the environmental justice analysis because some
of these pathways may be more important or
viable for the traditional or cultural practices of
minority populations in the area.  However,
human health impacts associated with these
special pathways also would not present
disproportionately high and adverse impacts to
minority or low-income populations.

3.6.2.8 Cultural Resources

Under all of the SWEIS alternatives there is a
negligible to low potential for impacts to
archaeological and historic resources due to
shrapnel and vibration caused by explosives
testing and contamination from emissions.
Logically, potential impacts would vary in
intensity in accordance with the frequency of
explosives tests and the operational levels that
generate emissions (e.g., Reduced Operations
would reflect the lowest potential, and
Expanded Operations would reflect the highest
potential).  Recent assessments of prehistoric
resources indicate a low potential compared to
the effects of natural conditions (wind, rain,
etc.).  In addition to these potential impacts, the
Expanded Operations Alternative includes the
expansion of the LLW disposal site at TA–54,
which contains several National Register of
Historic Places (NRHP) sites; it is anticipated
that a determination of no adverse effect to these

resources would be achieved based on a d
recovery plan.

The potential impacts to specific traditiona
cultural properties (TCPs) would depend o
their number, characteristics, and locatio
Such resources could be adversely affected
changes in water quality and quantity, erosio
shrapnel from explosives testing, noise a
vibration from explosives testing, an
contamination from ongoing operations.  Suc
impacts would vary in intensity in accordanc
with the frequency of explosives tests and t
operational levels that generate emissions (e
Reduced Operations would reflect the lowe
intensity, and Expanded Operations wou
reflect the highest intensity).  The curren
practice of consultation with the four Pueblo
nearest to LANL would continue to be used 
provide opportunities to avoid or minimize
adverse impacts to any TCPs located at LAN

3.6.2.9 Socioeconomics, 
Infrastructure, and Waste 
Management

LANL employment (including employees of th
University of California, Johnson Controls, Inc
and Protection Technology of Los Alamos
ranges from 9,347 (Reduced Operations) 
11,351 (Expanded Operations) FTEs across 
alternatives, as compared to 9,375 LANL FTE
in 1996.  These changes in employment wou
result in changes in the Tri-County populatio
employment, personal income, and oth
socioeconomic measures.  These second
effects would change existing conditions in th
Tri-County area by less than 5 percent. 

Peak electrical demand under the Reduc
Operations Alternative exceeds supply durin
the winter months and may result in period
brownouts.  Peak electrical demand under t
No Action, Expanded Operations, and Green
Alternatives exceeds the power supply in wint
and summer; this may result in period
brownouts.  (Power supply to the Los Alamo
3–57
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area has been a concern for a number of years,
and DOE continues to work with other users in
the area and power suppliers to increase this
supply.)  Natural gas demand is not projected to
change across the alternatives, and this demand
is within the existing supply of natural gas to the
area; however, the age and condition of the
existing supply and distribution system will
continue to be a reliability issue for LANL and
for residents and other businesses in the area.
Water demand for LANL ranges from
602 million gallons (2,279 million liters) per
year to 759 million gallons (2,873 million liters)
per year across the alternatives; the total water
demand (including LANL and the residences
and other businesses and agencies in the area) is
within the existing DOE rights to water.

LANL chemical waste generation ranges from
3,173 to 3,582 tons (2,878,000 to
3,249,300 kilograms) per year across the
alternatives.  LANL LLW generation, including
LLMW, ranges from 338,210 to 456,530 cubic
feet (9,581 to 12,873 cubic meters) per year
across the alternatives.  LANL TRU waste
generation, including mixed TRU waste, ranges
from 6,710 to 19,270 cubic feet (190 to
547 cubic meters) across the alternatives.
Disposal of these wastes at on-site or off-site
locations is projected to constitute a relatively
small portion of the existing capacity for
disposal sites; disposal of all LANL LLW on
site would require expansion of the LLW
disposal capacity beyond the existing footprint
of TA–54 Area G under all alternatives
(although this is only included in the Expanded
Operations Alternative).

Contaminated space in LANL facilities would
increase by about 63,000 square feet
(5,853 square meters) under the No Action,
Reduced Operations, and Greener Alternatives
(due primarily to actions previously reviewed
under NEPA but not fully implemented at the
time the existing contaminated space estimate
was established [May 1996]).  The Expanded
Operations Alternative would increase
contaminated space in LANL facilities by about

73,000 square feet (6,782 square meters).  T
creation of new contaminated space implies
cleanup burden in the future, including th
generation of radioactive waste for treatme
and disposal; the actual impacts of su
cleanups are highly uncertain because they 
dependent on the actual characteristics of 
facility, the technologies available, and th
applicable requirements at the time of th
clean-up actions.

3.6.2.10 Transportation

Incident-free transportation associated wi
LANL activities over the next 10 years would b
conservatively expected to cause radiati
doses that would result in about one excess L
to a member of the public and two excess LC
to members of the LANL workforce over thei
lifetimes under each of the SWEIS alternative
(Refer to the discussion of the limitations o
quantitative estimates of excess LCF risks 
volume III, appendix D.)  There is little
variation in impacts because effects are sm
and the increased transport of radioacti
materials is not enough to make a significa
change in these small effects.

Transportation accidents without an associat
cargo release over the next 10 years of LAN
operations are conservatively projected to res
in from 33 to 76 injuries and 3 to 8 fatalitie
(including workers and the public) across th
alternatives.  The bounding off-site and on-s
transportation accidents over the next 10 ye
involving a release of cargo would not b
expected to result in any injuries or fatalities 
members of the public for any of th
alternatives.  Accidents were analyzed by ty
of material, and the maximum quantities we
selected for analysis.  These parameters do 
change across the alternatives.  Total risk a
does not change appreciably across t
alternatives, because the frequency 
shipments dose not vary enough to substantia
influence the result.
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3.6.2.11 Accidents (Other Than 
Transportation Accidents 
and Worker Physical Safety 
Incidents/Accidents)

Accidents were analyzed by creating scenarios,
ranging from probable to highly improbable,
that would demonstrate the effects of abnormal
circumstance on existing and proposed
operations.  Such scenarios were selected based
on screening steps that would select for
demonstration those scenarios that involved the
greatest quantities of hazardous material and the
most severe circumstances, or that might
involve a typical operation with a hazardous
material.  The purpose of analyzing a variety of
scenarios was to provide some perspective on
risks associated with operating LANL, and not
to provide a list of all the possible things that
could reasonably be expected to go wrong.
Variations in operations across the alternatives
did not change these scenarios because there are
few changes in factors that would influence this
type of analysis, such as significant changes in
quantities of materials involved in an operation,
toxicity of material, or new physical hazard.

The operational accident analysis included four
scenarios that would result in multiple source
releases of hazardous materials: three due to a
site-wide earthquake and one due to a wildfire.
(Three different earthquake magnitudes were
analyzed [labeled SITE–01, SITE–02, and
SITE–03], resulting in three different degrees of
damage and consequences and one wildfire
scenario [labeled SITE–04].) These four
scenarios dominate the radiological risk due to
accidents at LANL because they involve
radiological releases at multiple facilities and
are considered credible (that is, they would be
expected to occur more often than once in a
million years), with the wildfire considered
likely.  Another earthquake-initiated accident,
labelled RAD–12, is facility-specific (to
Building TA–16–411) and is dominated by the
site-wide earthquake accidents due to its very
low frequency (about 1.5 x 10-6 per year).  It is

noteworthy that the consequences of su
earthquakes are dependent on the frequency
the earthquake event, the facility design, and 
amount of material that could be released due
the earthquake; such features do not chan
across the SWEIS alternatives, so the impacts
these accidents are the same for all fo
alternatives.  Similarly, the site-wide wildfire
risks do not change significantly among th
alternatives because the alternatives do 
affect the probability (frequency) of the
wildfire.  The risks were estimated
conservatively in terms of both the frequency 
the events and the consequences of such eve
(In particular, it is noteworthy that the analys
assumes that any building that would susta
structural or systems damage in an earthqu
scenario does so in a manner that creates a 
for release of material outside of the building
Similarly, the wildfire analysis assumes that an
building that is vulnerable to wildfire and in th
path of the wildfire will burn.  The total societa
risk of an accident is the product of the accide
frequency and the consequences to the to
population within 50 miles (80 kilometers)
This risk as presented in chapter 5 a
appendix G (in volume III), ranges from 0.04
(SITE–01) and 0.034 (SITE–04) excess LC
per year of operation, to extremely sma
numbers for most of the radiological accidents1

The societal risk for release of chemicals, su
as chlorine, is calculated similarly as the produ
of the frequency and numbers of people expos
to greater than the selected guidelin
concentration, Emergency Response Planni

1. As an example, for SITE–01 the societal risk of 
0.046 excess LCF per year was calculated by multiplying the
event frequency of 0.0029 per year by the consequence to th
population of 16 excess LCFs (Table 3.6.2–2).  The excess LC
resulting from public exposure are calculated by an approve
model, such as the MELCOR Accident Consequences Code
System (MACCS) code, or alternatively by multiplying the 
public exposure of 27,726 person-rem (from accident analys
by the conversion factor of 5 x 10-4 excess LCFs per person-rem
(ICRP 1991).
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Guideline (ERPG–2)2.  The risks for chemical
releases range from 6.4 (SITE–01) people
exposed per year of operation to vanishingly
small numbers for some chemical releases.  In
general, such earthquakes would be expected to
cause fatalities due to falling structures or
equipment; this also would be true for LANL
facilities.  Thus, worker fatalities due to the
direct effects of the earthquakes would be
expected.  Worker injuries or fatalities due to
the release of radioactive or other hazardous
materials would be expected to be small or
modest increments to the injuries and fatalities
due to the direct effects of the earthquakes.

Often, there are no differences between accident
impacts among the alternatives, largely as a
result of conservative approaches used in
accident frequency and public consequence.
The inventories used in the analyses are
typically those of permitted or administrative
limits (i.e., controls on the maximum amounts
of material that can be processed at one time
and/or in storage), rather than operational values
(i.e., the actual amount of material needed to
perform the task).  The operational values would
be more likely to change among the alternatives.
The administrative limits or inventories are
selected so that the analyses are sufficiently
conservative and bounding to cover maximum
possible operational values.  The accident
frequencies depend upon the accident initiators,
such as an aircraft crash, earthquake, or wildfire.
These particular initiators are independent of
the operations and of inventory; therefore, the
frequency or likelihood of such an event
remains constant among the alternatives.  In the
few cases of accidents in which the frequency
depends upon operations, the variation in
frequency among the alternatives does not
necessarily translate into a significant change in
the risk of an environmental release to the public

because the value of a release is very sm
Likewise, the risk to workers is affected by th
change in frequency of the operations; but, t
consequence of a single accident remains 
same. 

Plutonium accident risks to the public (othe
than those associated with the site-wid
earthquake scenarios) are dominated by 
puncture of a “typical” TRU waste drum
(typical refers to the radioactivity of the drum
contents), which is the highest frequenc
plutonium accident analyzed, and the release
plutonium from a fire in a TRU waste containe
storage area, which had one of the highe
population doses from a plutonium acciden
These accidents, labeled as RAD–09 a
RAD–07, have societal risks of 0.0008 an
0.00011 excess LCF per year, respective
under the No Action Alternative.  While othe
accident scenarios were considered a
analyzed (including process risks in TA–55 an
the CMR Building), their risks to the public ar
at least an order of magnitude lower becau
either they are associated with relative
infrequent initiating events (e.g., aircra
crashes), or because the event occurs wit
facilities that are designed with multiple
features (referred to as defense in depth) t
prevent or minimize releases to the public.  T
risks associated with plutonium acciden
change slightly (less than an order o
magnitude) across the SWEIS alternative
(Frequency or consequence increases [up
double that of No Action] for some acciden
under the Expanded Operations Alternative, a
frequency decreases [by up to 25 percent] fro
some accidents under the Reduced Operati
Alternative.)  RAD–07 and RAD–09 remain th
dominant plutonium accidents under a
alternatives.

Worker risk due to plutonium accidents i
highly dependent on the number of worke
present at the time of the event, on the type
protective measures taken at the time of t
accident, on the speed with which the
measures are taken, and on the effectivenes

2. ERPG–2 is the maximum airborne concentration below 
which it is believed that nearly all individuals could be exposed 
for up to 1 hour without irreversible or serious health effects or 
symptoms that could impair their abilities to take protective 
action.
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medical treatment after exposure; as such,
worker risks cannot be predicted quantitatively
or reliably.  In general, worker risks due to
plutonium released in an accident would be
limited to those workers in the immediate
vicinity of the accident, and the consequences
would be an increased risk of excess LCFs due
to inhalation of plutonium; any acute fatalities
would only be expected due to the initiating
event (e.g., an aircraft crash), not due to the
plutonium release.  Worker risks change across
alternatives only to the extent that frequencies
of the events change (as discussed above for
public risk from plutonium accidents).

An overview of the 1969 plutonium pit fire at
the Rocky Flats site and a comparison of the
design and operational differences between
Rocky Flats and TA–55–4 are presented in
appendix G, section G.4.1.2.  Substantial
differences exist between the nuclear facility
and operations being conducted in TA–55–4
today and those that were present at the Rocky
Flats Plant in 1969.  TA–55–4 was designed to
correct the deficiencies detected in older
facilities such as the Rocky Flats Plant and is
being upgraded to meet the even more stringent
requirements of the 1990’s, including enhanced
seismic resistance and fire containment.

The risks to the public associated with highly
enriched uranium (labeled as RAD–03) and
tritium (RAD–05) releases due to accidents,
other than the site-wide earthquakes, are several
orders of magnitude lower than those for the
earthquake or for the plutonium accidents.
Similarly, worker risks in such accidents are
also substantially lower for these types of
accidents (as compared to the worker risks for
site-wide earthquake or plutonium accident
events).  The risks to the public and to the
workers associated with highly enriched
uranium and tritium releases do not change
across the alternatives because the frequencies
of the initiating events and the amounts of
material involved in the accident do not change
across the alternatives.

The risk to the public from accidents that resu
in chemical releases (due to events other th
the site-wide earthquakes and wildfire) 
LANL dominate all other accident risks.  In
particular, the release of chlorine gas fro
TA–55 (labeled as CHEM–06) has a relative
high frequency and substantial consequenc
The societal risk for this accident is about s
people per year who would be exposed 
greater than ERPG–2 concentrations 
chlorine.  The site-wide wildfire also can releas
some chemicals that would be released 
earthquakes.  Because the frequency of 
wildfire is much greater than that o
earthquakes, SITE–04 has a societal risk 
1.1 people per year exposed to greater th
ERPG–2 concentrations of formaldehyd
Three other accidents that result in chemic
releases (CHEM–01, CHEM–02, an
CHEM–03) have societal risks that are ve
similar to the risks associated with hazardo
chemical releases from the site-wid
earthquakes (up to 0.066 people per ye
exposed to greater than ERPG–2 concentrati
of chlorine gas for CHEM–01).  It is noteworth
that the scenario for CHEM–01 is associat
with potable water treatment activities; suc
activities are typical of municipal water suppl
operations throughout the U.S.  It is als
noteworthy that the LANL potable wate
treatment process is being changed to a proc
that does not require that quantities of chlori
gas be stored for use.  The risk associated w
CHEM–06 would not be expected to chang
across the SWEIS alternatives; CHEM–01 a
CHEM–02 have slight changes in risk across t
alternatives (up to a 14 percent increase and
8 percent decrease for CHEM–02) due to t
operational changes (which change th
frequencies of these accidents) associated w
the Expanded Operations Alternative and t
Reduced Operations Alternative.

As with other worker accidents discusse
above, the risk of worker injury or fatality due t
these chemical release accidents is high
dependent on whether workers are present at
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time of the accident, the protective measures
taken, how quickly protective measures are
taken, and the effectiveness of medical
treatment after the event.  For CHEM–01,
CHEM–03, and CHEM–06, it is unlikely that
workers would be in the area at the time of the
event (if workers were present, there is potential
for worker injury or fatality).  For CHEM–02,
the fire and the chlorine release would be
visible, and escape is likely for any workers
present; if workers present do not escape, injury
or fatality is possible.  For CHEM–04 and
CHEM–05, four or five workers are typically in
the area during working hours; workers present
could be injured or killed by missiles from the
cylinder rupture or from exposure to the toxic
gas.  Workers risks change across alternatives
only to the extent that frequencies of the events
change (as discussed above for public risk from
chemical release accidents).

In addition to the discussions of worker risks for
the accidents discussed above, four other
accidents were analyzed specifically for
potential risk to workers (these would not be
expected to result in substantial risks to the
public).  Of the worker accidents analyzed
(recalling that transportation and physical safety
hazards are discussed separately in sections
3.6.2.10 and 3.6.2.6, respectively), the highest
frequency worker accidents would be associated
with a biohazard contamination (WORK–02) or
with an inadvertent exposure to nonionizing
radiation (WORK–04); these would be expected
to result in injury or fatality to one worker.
Multiple worker injuries or fatalities are
possible from either an inadvertent high-
explosives detonation (WORK–01) or from an
inadvertent nuclear criticality event
(WORK–03).  Risks to workers under any of
these scenarios would not be expected to change
across the SWEIS alternatives.

3.6.3 Project-Specific 
Consequences

This section summarizes the impacts of t
proposed expansion of LLW disposal in Area 
(included in both the Preferred Alternative an
the Expanded Operations Alternative) and t
proposed enhancement of plutonium p
manufacturing operations (included only in th
Expanded Operations Alternative), includin
siting and construction, as well as operation
impacts, once construction is completed.  T
impacts reflected here are a portion of th
impacts associated with the Expande
Operations Alternative (DOE’s Preferre
Alternative, with the exception that pi
manufacturing would not be implemented at
50 pits per year level, single shifts, but only a
level of 20 pits per year).

3.6.3.1 Expansion of TA–54/Area G 
Low-Level Radioactive 
Waste Disposal Area

The disposal of LLW in excavated disposal ce
at LANL has been ongoing at Area G for 
number of years.  At this time, it appears that t
disposal space remaining in the existin
footprint at Area G will be exhausted within th
next 10 years.  The SWEIS examines t
potential solutions to disposal of LLW throug
shipment off the site to the extent possible, u
of the existing space to maximum capacity a
shipment of the remaining waste to off-sit
locations, and expansion of LLW disposal spa
at LANL to accommodate on-site disposal fo
the foreseeable future.  

As discussed in volume II, part I, expansio
could be achieved by expansion of the existi
disposal site at TA–54 (different TA–54
expansion options are considered), or 
expansion into a new disposal site (TA–67 
examined as representative of such si
because it is the best characterized “new” s
for such purposes).  Expansion into Zones
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and 6 at TA–54 is DOE’s PSSC Preferred
Alternative.

Land Resources

Alternatives for the development of additional
disposal capacity on site involve from
approximately 40 to 72 acres (16 to 29 hectares)
depending on location.  Locations on Mesita del
Buey involve areas that have historically been
designated for waste management activities,
while use of the TA–67 site would be a new land
use designation.  All sites present physical
constraints on development of some type, such
as required set backs from canyon rims and
location of power lines, although the sites
closest to existing disposal areas must also
avoid monitoring exclusion zones established
for investigations under the ER Project.  Sites in
the Zones 4 and 6 locations are closest to
existing waste disposal activities.  There would
be no changes in visibility of any new site from
current operations for any location other than
TA–67.  In that case, there would be increased
visibility from Pajarito Road.  As is currently
the case, disposal cell excavation activities
could slightly exceed background noise levels at
the nearest residential area (White Rock) for all
sites except the one at TA–67.  

Geology and Soils

All new sites involve the same types of surface
soils and the same underlying Bandelier Tuff as
the current disposal site.  There is evidence that
TA–67 may have a geologic fault.  Disposal
activities would not be expected to cause
seismic activity or change soil erosion or
geology in the area; this is due in part to the
practice of revegetating the land after a disposal
cell is filled and closed.  These activities are not
expected to contribute substantially to soil
contamination in the area; this is due in part to
the geology in the area and disposal and closure
practices intended to isolate the buried waste
from interacting with the environment.

Water Resources

There are no differences among on-site dispo
alternatives in this resource area.  Activities a
not expected to use large quantities of wat
Additionally, current and planned disposa
practices (e.g., isolation of the closed dispos
cells) minimize the potential for water to ru
across the site and to transport contaminan
The geology in the area is also expected 
contribute to the minimal transport o
contaminants to either the surface 
groundwater bodies in the area.

Air Quality

Short duration dust from excavation and diffus
emissions (mostly from open disposal cells) w
be similar to recent historical experience
(which have not had any substantive effect 
air quality), although road development for th
TA–67 site would cause additional short-ter
dust and vehicle exhaust emission
Additionally, if cleared trees are burned, th
smoke would have a temporary effect on a
quality.  Finally, it is possible that excavation i
Zone 4 could disturb a volatile organi
compound plume from Area L, resulting in low
concentration releases; it is expected that t
plume would be avoided during excavation.

Ecological Resources

Total acreage disturbed is greatest for t
TA–67 alternative because of the need for ne
road and infrastructure development, while th
Zone 4 and 6 alternatives involve the lea
disturbance.  Because the habitat is similar 
all the on-site development alternatives, t
extent of habitat loss is also greatest at t
TA–67 site, and least at the Zone 4 and
locations.  The habitat change is expected to
relatively small under any of the PSS
alternatives, and similar habitat is available 
the immediate area at both TA–54 and TA–6
This loss of habitat is not likely to affect specie
in the area.  Loss of foraging habitat fo
peregrine falcons is less than 0.1 percent of 
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area’s potential for all alternatives, except for
the TA–67 alternative (where it would be about
1.3 percent).  Loss of roosting area for the
Mexican spotted owl is also identified for the
TA–67 alternative. 

Human Health

There are no significant differences in this area
among the PSSC alternatives, but effects on
human health do potentially arise from
operating the expanded waste disposal area.
Worker health risks associated with LLW
disposal range from radiation exposure (much
less for individuals than the DOE radiation
exposure standard) to occupational safety and
health incidents and accidents related to
excavation of disposal cells and equipment
operations.  These are similar in nature to
existing worker health risks; however, the
projected waste generation across LANL is
higher under the Expanded Operations
Alternative, so these worker impacts are slightly
greater than have been experienced in recent
history and greater than would be expected
under the SWEIS No Action Alternative.

In general, public health impacts in the near
term would be similar to those experienced in
recent years due to effects on soil, water, and air
quality; as discussed above, these are minimal
(LANL 1998).  The Area G Performance
Assessment indicates that over the next
1,000 years the maximum health impacts to the
public would be minimal (e.g., exposure from
all pathways in White Rock and Pajarito
Canyon is less than 0.1 millirem per year;
exposure from all pathways in Cañada del Buey
is less than 6 millirem per year).

Environmental Justice

Expansion of LLW disposal is not likely
to result in disproportionately high nor
adverse impacts to minority and low-income
populations.

Cultural Resources

Up to 15 known archeological sites could b
affected by excavation activities at the Zone
and 6 locations, with the fewest known site
(4) potentially affected at the North Sit
location.  Data recovery plans and consultatio
would be needed under all PSSC alternativ
(These have been completed for Zone 4.)  It
expected that existing policies and procedures
LANL would minimize impacts by avoiding
these sites, where possible.  Where sites can
be avoided, existing procedures call for da
recovery in consultation with the New Mexic
State Historic Resources Office(r) and othe
where appropriate.  If TCPs are present in are
of excavation, they would either be destroyed 
construction or diminished in value.

Socioeconomics, Infrastructure, and Waste 
Management

All alternatives for developing additional wast
disposal areas require minimal addition
workers (30 more, or about a 15 perce
increase above the No Action Alternative leve
for solid waste management operations
Additionally, these activities do not deman
substantial amounts of water, electricity, or ga
Finally, the generation of secondary waste 
attributed primarily to treatment, storage, an
repackaging operations, not to waste dispos
thus, secondary waste generation would not
expected to change substantially.

Transportation

The SWEIS Expanded Operations Alternativ
(with on-site disposal) would increase on-si
shipments substantially—to almost double t
approximately 1,300 shipments per year und
the No Action Alternative (due to greater was
generation under the Expanded Operatio
Alternative and the shipment of LLW off the
site under the No Action Alternative)
However, due to the low radionuclide
concentrations in LLW, the relatively shor
distances travelled on site, and the low rate
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accidents experienced for on site shipments, this
large difference in shipments does not equate to
large differences in on-site transportation
impacts (on-site transportation impacts under
either the Expanded Operations or No Action
Alternatives result in far less than one fatality or
injury over the next 10 years due to traffic
accidents and radiation doses related to such
shipments), and waste shipments do not
influence the bounding cargo accident risks.

In contrast, development and use of additional
disposal capacity on site would reduce the off-
site shipments of waste, as compared to the No
Action Alternative (410 off-site LLW
shipments per year under No Action
Alternative, as compared to 33 under Expanded
Operations).  Again, the low concentrations of
radionuclides in LLW would mean that these
shipments contribute very little to incident-free
radiation doses, and they do not bound the off-
site cargo accident risk.  While the longer off-
site transportation mileage results in greater
risks of vehicle accidents, injuries, and deaths,
these are similar to the risks of increasing any
vehicular traffic and are not unique to the fact
that these are radioactive waste shipments.  The
off-site LLW shipments are a relatively small
percentage of the total off-site shipment mileage
under either the SWEIS No Action Alternative
or the Expanded Operations Alternative.

Accidents

Accident risk associated with waste disposal
operations for all alternatives are essentially the
same.  This is because the accident frequencies
are relatively insensitive to the differences in
waste volumes across the alternatives and
because the consequences of an accident are
dependent on the amount of material involved in
the accident (which changes very little across
the alternatives), not the total amount of
generated or disposed waste.  An additional
factor is that waste disposal requires
comparable packaging, handling, and
certification in accordance with WAC whether
it is disposed of on or off the site.

3.6.3.2 Enhancement of Plutonium 
Pit Manufacturing

The implementation of the plutonium pi
production mission is examined in the SWEIS
varying levels.  The No Action Alternative fo
operations includes the manufacturing of pits
a maximum rate of about 14 pits per year und
the Expanded Operations Alternative, and 
discussed in volume II, part II, DOE is
considering the enhancement of the existi
capability to optimize processes and remo
process “choke” points to allow for productio
of up to 50 pits per year under single sh
operations (80 pits per year under multiple-sh
operations).  However, the DOE does n
propose to implement pit manufacturin
capability beyond a level of 20 pits per year 
the time frame of analyses for the SWEIS.  T
Preferred Alternative would only implement p
manufacturing at the 20 pits per year level in t
near term.  This postponement does not mod
the long-term goal announced in the ROD f
the SSM PEIS (up to 80 pits per year usin
multiple shifts).  Nevertheless, the impacts 
full implementation of the enhancement o
plutonium pit manufacturing PSSC is include
in the Expanded Operations Alternative.  Th
DOE used the “CMR Building Use” Alternative
to bound the impact analysis.  Because oth
activities in TA–55 cannot be discontinued t
make space available for the enhancement 
operation, TA–55 does not have enoug
plutonium laboratory space available t
undertake this and all other TA–55 activitie
described under the Expanded Operatio
Alternative.  Options (alternatives) fo
providing the additional space required 
accommodate Expanded Operations, includi
pit production, are discussed in detail 
volume II, part II.  Under the PSSC “CMR
Building Use” Alternative for providing this
additional space, some existing activities 
TA–55–4 would be moved over to availab
space in the CMR Building, thus freeing spa
in TA–55–4 to accommodate pit production
This would take place in a phased mann
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First, the existing capability would be increased
to capacity of 20 pits per year; after that, the
additional modifications would be made to
achieve the 80 pits per year capacity (using
multiple shifts).

The increased pit production will require
additional transportation of materials between
TA–55 and the CMR Building (at least an
increase in transportation of samples, but
potentially, the additional transportation of
plutonium for CMR activities transferred from
TA–55–4); DOE is proposing to construct a
dedicated road to minimize impacts (road
closures and accidents) to the public.  Under the
Preferred Alternative, these processes would
not be moved to the CMR Building nor would
the transportation corridor be built.

Land Resources

All project alternatives other than the No Action
Alternative require the use of additional land,
including land that would be used for an
optional dedicated transportation corridor
between TA–55 and TA–3.  While the land
disturbed under the “CMR Building Use”
Alternative would be limited to that associated
with the transportation corridor, the Brownfield
and TA–55–4 Add-On Alternatives would each
require about one additional acre, both of which
are in developed areas of TA–55.  The 7 acres
(2.8 hectares) required for the optional
transportation corridor have been disturbed
previously but not developed.  Fencing and
security lighting along the road could result in
visual impacts.  There would be some short-
duration increase in noise during construction of
the road; once the road is constructed, traffic
noise would not be substantially different from
the existing traffic noise in the area.  (Under the
Preferred Alternative, the road would not be
constructed to establish the 20 pits per year
capability, and the impacts associated with
construction of that road would not be incurred.)
Increased noise levels due to construction
activity at TA–55 would occur under any of the
PSSC alternatives.  In addition, the “CMR

Building Use” Alternative would result in
increased construction noise at TA–3.

Geology and Soils

No changes in geology or soils are anticipat
for either construction or operations under a
PSSC alternative.

Water Resources

Minimal increase in water use is anticipated f
either construction or operations under any 
the PSSC alternatives.  Some increases in RL
generation (associated with all activities und
this alternative; pit production activities are no
substantial contributors to this waste strea
would also be anticipated (a maximum increa
of 2.6 million gallons [10 million liters] per year
above the No Action Alternative level of abou
6.6 million gallons [25 million liters] per year)
under any of the PSSC alternatives.  T
location for wastewater discharge does n
change from that under the SWEIS No Actio
Alternative.

Air Quality

The only potential construction air qualit
impacts are related to the emissions fro
construction equipment; these emissions wou
not exceed regulatory standards for criter
pollutants and would not be expected to affe
air quality beyond the immediate vicinity of th
construction work.

Operations under the “CMR Building Use
PSSC alternative in TA–55–4 and the CM
Building directly related to the implementatio
of pit production at LANL would result in minor
increases in radioactive air emissions.  For t
CMR Building, an increase of 38 microcurie
per year is attributable to pit productio
activities.  (The total difference between the N
Action and Expanded Operations radioactive 
emissions at the CMR Building is abou
340 microcuries per year.)  For TA–55, a n
increase (considering pit manufacturin
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increases and decreases due to activities moved
to the CMR Building) of about 9 microcuries
per year is attributable to pit production
activities.  (The total difference between the No
Action and Expanded Operations radioactive air
emissions at TA–55 is about 11 microcuries per
year.) Under the other PSSC alternatives, the
radioactive air emissions would not increase as
much at the CMR Building, but most of the total
47 microcuries in increased annual air
emissions attributed to pit production in both
facilities would occur at TA–55.  At the 20 pits
per year production rate (Preferred Alternative),
radioactive air emissions for TA–55 and the
CMR Building together would result in about a
20 microcuries per year increase due to pit
production activities; the radioactive air
emissions impacts under the Expanded
Operations Alternative at this rate would be
essentially the same as those presented under
the “CMR Building Use” Alternative.  No
substantive changes in nonradioactive air
emissions are expected due to these activities
under any of the PSSC alternatives.

Ecological Resources

Construction of the dedicated access road under
any of the PSSC alternatives would disturb
about 7 acres (2.8 hectares) and would reduce
peregrine falcon foraging and meadow jumping
mouse habitats by this amount.  Other potential
effects include:  

• Large mammals (bear, elk, deer, mountain 
lion, coyotes) could be restricted from 
accessing the land in the transportation 
corridor and transversing to lands beyond 
the corridor; this access restriction could 
also alter predator-prey associations, food 
use, and habitat use in the project area.

• Potential for increases in automobile/
animal collisions could result from elk and 
deer movement into areas these animals do 
not usually inhabit.

Only minimal changes in potential habitat
would be associated with alternatives requiring

construction at TA–55 or TA–3.  The total los
of 7 (for the “CMR Building Use” Alternative)
to 8 (for the other two alternatives) acres (2.8
3.2 hectares) of habitat is small compared to t
available on the entire LANL site. (Under th
Preferred Alternative, at the 20 pits per ye
rate, these impacts would not be incurre
because the road would not be constructed.)  
other ecological impacts from operations a
anticipated.

Human Health

Occupational exposure to radioactive mater
during the construction and modification o
existing nuclear facility space for the “CMR
Building Use” PSSC alternative is expected 
result in up to 45 person-rem (0.018 exce
LCF) to the involved workers.  The othe
alternatives would have lower doses due to t
reduced need for modification of existin
nuclear facility spaces to accomplish th
construction.  Radiation doses to workers duri
operations that are directly related to p
production would constitute an increase 
about 150 person-rem per year.  (The to
difference in collective dose associated with a
activities at LANL between No Action and
Expanded Operations is about 387 person-r
per year.)  These occupational doses would 
be expected to vary between the PSS
alternatives because the total work load wou
be the same, and the design criteria of t
facilities would be the same regardless 
implementation.  This change in collectiv
worker dose constitutes an incremental increa
of about 0.06 excess LCF per year to the work
population involved in these activities.  At th
20 pits per year rate (Preferred Alternative
worker exposures associated with pit producti
would be lower (about 130 person-rem per ye
lower than presented at the 80 pits per year ra
Thus, the worker population exposure and t
estimated LCF risk associated with th
exposure would be about 15 percent less th
reflected for the Expanded Operation
Alternative at the 80 pits per year rate.
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Impacts to public health would not be expected
to change substantially due to routine pit
manufacturing operations.  Except for
transportation impacts (discussed below) and
the contribution to public health impacts due to
radiological air emissions, the remaining
contributors to public health impacts do not
change across the alternatives.  As reflected in
appendix B in volume III, (Table B.1.2.3–1), the
radiological air emissions from TA–55 and
CMR Building operations together contribute
1.005 person-rem per year and 1.853 person-
rem per year under the No Action and Expanded
Operations Alteratives, respectively.  (The total
collective public doses under these alteratives
are about 14 and about 33 person-rem per year,
respectively.)  Of the total TA–55 and CMR
Building air emissions, which lead to these
collective public doses, about 1 percent of the
curies emitted (under either the No Action or
Expanded Operations Alternatives) are
attributable to pit manufacturing, analytical
chemistry support for pit manufacturing,
actinide processing, and pit surveillance and
disassembly activities (the activities that would
be involved in the implementation of pit
production at LANL under the Expanded
Operations Alternative).  Any variation to
public health impacts between the PSSC
alternatives would only be due to the differences
in physical location of the air emission release
points with relation to the publicly occupied
areas, as discussed above in the air quality
section.

Environmental Justice

Expansion of pit manufacturing is not likely to
result in disproportionately high or adverse
impacts to minority and low-income
populations.

Cultural Resources

No impacts are anticipated under any of the
PSSC alternatives due to construction or
operations (prehistoric and historic sites are

avoidable, and there are no known TCPs in t
area).

Socioeconomics, Infrastructure, and Waste 
Management

Building modifications under the “CMR
Building Use” PSSC alternative would emplo
about 221 construction workers over about
3- or 4-year period (with peak employment fo
construction at 140 workers).  The number 
construction workers and project duratio
would be somewhat greater, but no
substantially different for the other PSS
alternatives.  Operations would increas
employment by about 170 workers.  (The tot
difference between employment under N
Action and Expanded Operations is abo
1,374 workers.)  At the 20 pits per year ra
(Preferred Alternative), construction an
operations employment would be somewh
lower than reflected for the “CMR Building
Use” Alternative.  The employment difference
are small compared to the total employme
changes under the Expanded Operatio
Alternative.  Thus, the impacts presented for t
Expanded Operations Alternative are relative
insensitive to the PSSC alternatives and to 
20 pits per year phasing of pit production 
LANL.

Utility use and contaminated space would n
change substantially under the “CMR Buildin
Use” PSSC alternative.  The other two PSS
alternatives would require slightly more
electrical power and would create abo
15,000 square feet (1,400 square meters) 
nuclear facility space that would be presumed
contaminated space.

Construction for the “CMR Building Use”
PSSC alternative would generate abo
15,100 cubic feet (426 cubic meters) of TR
waste, 10,200 cubic feet (288 cubic meters) 
TRU mixed waste, 46,200 cubic fee
(1,306 cubic meters) of LLW, and 1,100 cub
feet (31 cubic meters) of LLMW.  The othe
PSSC alternatives would be expected 
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generate little, if any, radioactive waste (it could
only be generated in equipment transfer to the
new space).  Pit manufacturing operations under
the SWEIS Expanded Operations Alternative
are not expected to generate substantial
quantities of waste (as presented in the final
SSM PEIS, this activity is expected to result in
waste generation increases of less than 5 percent
over current levels), except for TRU waste
generation, which will increase from this
activity by about 3,535 cubic feet (100 cubic
meters) per year.  (The total difference between
No Action and Expanded Operations TRU
waste generation is about 10,600 cubic feet
[300 cubic meters] per year.)  At the 20 pits per
year level (Preferred Alternative), TRU waste
generation would be about 530 cubic feet
(15 cubic meters) per year.

Transportation

The Expanded Operations Alternative activities
related to pit production would be expected to
increase on-site shipments between TA–55 and
the CMR Building by about 500 shipments per
year (of plutonium sample solutions and
plutonium metal, including components).
Additionally, off-site shipments to and from
Oak Ridge and Pantex are expected to increase
by a total of about 50 shipments per year due to
implementation of pit manufacturing at LANL.
Even though the total risk is small (see
Tables 3.6.2–1 and 3.6.2–2, Transportation
Risks), these types of plutonium shipments are
among those that bound both on-site and off-site
transportation risk; additionally, such shipments
are the main contributors to driver and public
incident-free radiation doses.  Because the
portion of these shipments attributable to pit
production operations is a small percentage of
the total on-site (about 5 percent) and off-site
(about 1 percent) shipments, transportation risks
from pit production operations under the
Expanded Operations Alternative are very
small.  Differences in shipment quantities are
important contributors to the differences in
transportation risk between the No Action and
Expanded Operations Alternatives, although the

absolute risk presented by these shipments
small.  The construction of a dedicate
transportation corridor between TA–55 and th
CMR Building at TA–3 would further reduce
risk associated with on-site shipments.  At th
20 pits per year rate (Preferred Alternative
there would be somewhat fewer on- and off-s
shipments in support of pit production; thus, th
transportation impacts at that production ra
would be slightly lower than presented for th
Expanded Operations Alternative at 80 pits p
year.  Under the Preferred Alternative, th
dedicated transportation route would not b
constructed for implementation of the 20 pi
per year rate.

Accidents

Accident risk associated with pit manufacturin
operations (and those operations moved to 
CMR Building to make space in TA–55 for pi
production) are essentially the same under 
No Action and Expanded Operation
Alternatives.  The reasons that there are su
minor differences, given the differences in th
number of pits manufactured, are that: accide
involving pit manufacturing activities
themselves do not bound the risks associa
with plutonium operations (section 3.6.2.11
although some of the support operations (e.
waste handling and plutonium processing a
recovery) are included in the set of boundin
accidents analyzed; the frequencies of t
bounding accidents are relatively insensitive 
the number of pits manufactured (p
manufacturing activities are relatively sma
contributors to support operations throughput
and, the consequences of accidents 
dependent on the amount of material involved
the accident, which is relatively insensitive t
the quantities of pits manufactured over a ye
(That is, the difference in the number of pi
produced over a year is dependent on proces
room and does not change limits for the amou
of material allowed to be in process at one tim
Any variation to accident risk between th
PSSC alternatives would only be due to t
differences in physical location of the relea
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points with relation to the publicly occupied
areas, similar to the discussion above in the air
quality section.

3.6.4 Consequences of 
Environmental Restoration 
Activities

Environmental restoration activities, which
include decontamination and decommissioning
activities, are undertaken with the intent of
reducing the long-term public and worker health
and safety risks associated with contaminated
sites or with surplus facilities and to reduce risk
posed to ecosystems.  Decisions regarding
whether and how to undertake an environmental
restoration action are made after a detailed
assessment of the short-term and long-term
risks and benefits for options specific to the site
in question, and, at LANL, they are made
primarily within the framework of the RCRA.

Because there are no individual or specific
environmental restoration actions proposed
within the scope of the SWEIS (such actions are
proposed and undertaken on a time scale that is
not compatible with the preparation of this
SWEIS), the impact analyses regarding such
actions are presented in general terms based on
the experiences of the program, to date.  As
noted in the ecological resources and human
health impact analyses in chapter 5, LANL’s
influence on ecological and human health risk
arises primarily from the legacy of past
operations in the form of contaminants that were
historically deposited on land and in water.  An
improvement in the risk posed by the LANL site
is therefore expected from the removal of some
of this legacy contamination.  A principal
impact from restoration actions is related to the
generation of waste during the cleanup or
decontamination and decommissioning.  The
waste generated must be stored, treated, or
disposed.  Waste generation from the totality of
future environmental restoration actions is
estimated in the SWEIS, and the risks
associated with the transport, treatment, storage,

and disposal of this waste are included in t
analyses (in particular, refer to sections 3.1.1
3.1.15, 3.2.14, 3.2.15, 3.3.14, 3.3.15, 3.4.1
3.4.15, 5.2.9, 5.3.9, 5.4.9, 5.5.9, and t
discussion regarding the expansion of Area G
section 3.6.3.1).

The short-term risks and controls associat
with the environmental restoration activitie
include:

• Fugitive Dust.  This is the suspension of 
soil, including contaminated soil, in the air
resulting in the potential for exposure or 
dispersal of this material.  At LANL, this 
potential risk is typically controlled by 
frequently wetting the ground at the 
clean-up site; this reduces the amounts of
material suspended in air, and thus, the ris
to human health and the environment 
(LANL 1996).

• Surface Runoff.  This is the transport of 
contaminants from the clean-up site by 
surface water flow across the site.  At 
LANL, surface runoff is controlled by flow 
barriers, collection of surface water, or 
contouring the ground such that flow off the
site is precluded (LANL 1995a).

• Soil and Sediment Erosion.  This is the 
transport of soil and sediment due to the 
force of wind and the intensity and 
frequency of precipitation.  This potential 
risk is mitigated by covering clean-up sites
with tarps during storm events to minimize
the infiltration of water (LANL 1995a).  

• Worker Health and Safety Risks.  
Environmental restoration actions have 
similar risks to those discussed in the 
human health impact analyses in chapter
Activities can involve heavy equipment, 
uneven ground (e.g., trenches), solvents a
other chemicals, and other hazards of this
nature.  Worker health and safety risks are
mitigated with work plans, safety programs
protective equipment, and similar 
administrative, education, and physical 
protection measures.  
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Alternatives for Implementing the Proposed Action
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TABLE  3.6.1–31.—Parameters for LANL Activities Other Than Those at the
Key Facilities

PARAMETER UNITS ONGOING INDEX YEAR

Radioactive Air Emissionsa

Tritium

Plutonium

Uranium

Ci/y

Ci/y

Ci/y

9.1 x 102

3.3 x 10-6

1.8 x 10-4

1994

1994

1994

NPDES Discharge MGY (MLY) 142 (537) 1996

Chemical Waste lb/yr (kg/yr) 1,435,000 (651,000) 1990 to 1994

Low-Level Radioactive Waste ft3/yr (m3/yr) 18,400 (520) 1990 to 1994

Low-Level Mixed Radioactive Waste ft3/yr (m3/yr) 1,060 (30) 1990 to 1994

TRU/Mixed TRU Waste ft3/yr (m3/yr) 0

Contaminated Spaceb ft2 (m2)

ft3 (m3)

tons (metric tons)

222,930 (20,700)

224,060 (6,300)

350 (320)

1996

Number of Workers FTEs 6579 1996

a Stack emissions from previously active facilities (TA–33, TA–21, and TA–41); these are not projected as continuing emissions 
in the future.  Does not include nonpoint sources.

b As discussed further in chapter 4, section 4.9.4, contaminated space is estimated by square footage where feasible.  However, 
ductwork in some facilities, rubble from cleanup actions, and activated materials from accelerator target areas are better 
estimated on the basis of cubic footage (or in the case of lead shielding, in tonnage).

MGY = million gallons per year; MLY = million liters per year.
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Alternatives for Implementing the Proposed Action
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